NOTE
for
779 CLUSTER DECOMMISSIONING
PLAN (DOP) REVIEWERS

The attached DOP was required to be drafted by January 6, 1996 to meet a Work Authorization Document
(WAD) milestone Several of the comment packages were received too close to the January 6, 1996
mulestone to be incorporated into the attached update, dated 1/6/97 The comments which were not fully
resolved or incorporated into this draft will be addressed in the next update, (January 29, 1997), along with
any additional comments received on the 1/6/97 revision The comments which were not fully addressed
1n this document are from the following individuals

Defense Nuclear Facilities Safety Board - Ray Daniels

Defense Nuclear Facilities Safety Board - Timothy Hunt
Department of Energy - Duane Parsons

Department of Energy - William Fitch

Department of Energy - Fred Gerdeman

Department of Energy - Ruick D1Salvo

Colorado Department of Public Health and Environment - Ed Kray

Members will be contacted mdmdually to ensure their comments are adequately resolved _Cgmmg_ng_gg
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Decommissioning Operations Plan 1.0 Introduction And Summary

1.0 INTRODUCTION AND SUMMARY
1.1 INTRODUCTION

On July 19, 1996 the Rocky Flats Clean-up Agreement (RFCA) was signed by DOE, Colorado
Department of Public Health and Environment (CDPHE) and the Environmental Protection Agency
(EPA) RFCA is the document which will govem the clean-up and decommisstoning of the RFETS
factities through the CERCLA intenim status removal process The RFCA requirements for
decommissioning at RFETS are being implemented by Kaiser Hill in their Decommissioning
Program Management Plan and Department of Energy’s (DOE) Decommissioning Program Plan
(DPP) This Decommissioning Operations Plan (DOP) for the Building 779 Complex (see Figure 1.1
for cluster location) is the project plair which is used to describe how the RFCA and DPP
requirements will be implemented to complete the Building 779 Cluster Decommissioning Project
The Building 779 Cluster Decommissioning Project will be completed over a three year time frame
and a cost of approximately 8 million (unburdened) dollars

1.2 779 CLUSTER DECOMMISSIONING SUMMARY
1.2.1 DOP Summary

The mission of Building 779 was primanly as a research and development (R&D) center, and
an analytical lab in support of Pu operations The Building did perform a imited amount of
production activities The major thrust of the R&D effort was metallography and welding, with
the lab concentrating on metal analysts (see Appendix 1, Figure 123 & 1 2 4)

R &D Operations within Building 779 were curtailed in 1989 Since 1989 the 779 Complex has
been maintained in a standby condiion With the change in mission of RFETS,Building 779
was selected as the first building, which conducted plutonium operations, to be deactivated
and decommussioned This document (DOP) provides the administrative structure within which
the decommussioning activities will be conducted

The following provides a bnef discussion of the DOP contents

Section 1 provides an introduction to the governing documents for decommissioning at RFETS
and a summary of Building 779 history facility layout and operations Detailed information on
the varous room/areas associated with the 779 Cluster are presented in Appendixi

Section 2 identifies the organizational structure, responsibilittes and lines of communication
which will be used to complete the 779 Cluster decommissioning activities

Section 3 presents a description of the areas to be decommissioned and planned
decontamination/decommissioning activities First it provides a description of the R&D process
and associated equipment which are in Building 779 and some of the major hazards which will
be considered during the work planning process Second, a more detailed description of the
work areas I1s provided to establish the base scope and magnitude of the decommissioning
effort

779 CLUSTER DECOMMISSIONING PROJECT 1697



Decommissioning Operations Plan 10 Introduction And Summary

Finaily a description on how decommissioning work packages will be developed, the types of
decontamination techniques to be used (Appendix 2), and the control mechanisms built into
the process which will ensure protection of the workers, public and environment

Section 4, briefly describes the facility characterization process and the identified hazards
within the 779 Cluster The characterization information is required to properly plan the
decommissioning activittes The specific charactenzation information is provided in a summary
format in Appendix 3 Appendix 3, in a summary fashion, demonstrates how characterization
information will be used to assess a specific room/work area hazard during work package
preparation

Section 5 establishes the criteria which will be used to demonstrate the criteria which will be
used to demonstrate the 779 Cluster buildings have been adequately decontaminated and
they are ready to be dismantied

Section 6 1s a discussion of how the nuclear safety operational controls wili be reduced during
the decommissioning process as the hazards within the 779 Cluster are reduced.

Section 7 identifies the documents and controls which will be used, in conjunction with the
work packages to ensure worker health and safety during decommissioning operations It also
defines how workers will be properly trained to accomplish the assigned tasks and while being
properly protected from potential hazards in the work area )

Section 8 introduces the types and volumes of wastes which the project expects to generate,
and how the waste will be managed when it is generated

Section 9, descnibes the CERCLA process which governs the project controls and execution
This section states the specific regulations and statutes which are applicable or approprate
and relevant to the project

Section 10, establishes the quality controls and management attributes which will be
implemented during the decommissioning process

Section 11 provides an overview of the secunty requirements for the 779 cluster
Appendix 1 established a baseline knowledge of the 779 Cluster facilities and systems

Appendix 2 1s an overview of decontamination techniques which may be used during the 779
Cluster decommissioning

Appendix 3 cross references the characterization information to the type of work which will be
completed Iin each area

1.2.2 Building 779
Building 779 was originally constructed in 1965, with additions in 1968 and 1973

779 CLUSTER DECOMMISSIONING PROJECT 1/6/97




Decommissioning Operations Plan 10 Introduction And Summary

The additions are referred to as Building 779-A, and Building 779-B  Since all three buildings
are physically connected, and share resources and mission, any reference to Building 779
should be understood to include all three builldings

The first addition to Building 779 was completed in 1968 The addition added office space,
laboratory area dedicated to pyrochemical technology, hydnde operations, physical
metallography, joining technology, and the necessary HVAC equipment to supplement the
existing HVAC system The 1968 addition is a single story facility attached to the north end of
Building 779

The second addition to Building 779 was made in 1973 The addition i1s a two story facility
added to the south side of the onginal Building 779 - Although both additions are
architecturally and structurally different from the onginal Building 779, they are functionally tied
to the onginal building

A more detailed descnption of Building 779 i1s contained in Appendix 1
1.2.3.1 Building 779 Support Facilities
The Building 779 Support facilities are identified on figure 1 2 and descrnibed below

Along with the two building additions, two filter plenum buildings were constructed after
Building 779 was completed Building 729 was constructed in 1971, and contains as a filter
plenum and an emergency electrical power generator. Building 729 i1s connected to Building
779 via a second story bridge Building 729 has dimensions of 72ft x 38ft and is located
immediately south of Building 779 Building 782 was constructed in 1973, and serves as the
second filter plenum for Building 779 Building 782 covers 60 feet x 99 feet and is located east
of Bullding 779 The emergency generator for Building 782 was located in the separate
Building 727, located north of Building 782

The following buildings are located adjacent to each other, north-east of Building 779, and
north of Buillding 727 (see Figure 1 2)

Building 783 - Cooling Tower Pump House
Building 784 - Cooling Tower

Building 785 - Cooling Tower

Building 786 - Cooling Tower West Chiller
Building 787 - Cooling Tower East Chiller
Building 780 - Paint/Storage Facility
Building 780-A - Metal Storage Facility
Building 780-B - Gas Bottle Storage Facility

1.2.4 Facilities Descriptions

A through description of the 779 Cluster work areas i1s provided in Section 3 0 and Appendix1
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Bldg. 779 & Associated Structures

SITE MAP

Protected Area

BUILDING 779 CLUSTER D & D AREA
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Building 779 Cluster
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787
783
785
O
780B 780 786
Annex 784
780A
779
727 [:j

782
729 .

727 Emergency diesel generator facility serving Building 779
729 Facility contamning filter plenums and emergency diesel generator
779 Research and Development Center
780 Paint/Storage Facility
780A  Metal Storage Facility
780B  Gas Bottle Storage Facility
782 Filter Plenum Exhaust Enclosure For Building 779 Exhaust
783 Building 779 Cooling Tower Pump House
784 Building 779 Cooling Tower Support Facility (A, B, C, D)
785 Building 779 Cooling Tower Support Facility
786 Buillding 779 Cooling Tower West Chiller
787 Building 779 Cooling Tower East Chiller (A, B, C, D)

Figure 1.2

779 CLUSTER DECOMMISSIONING PROJECT 1/6/97




Decommissioning Operations Pilan 20 779 Cluster Decom Org & Resp

2.0 779 DECOMMISSIONING ORGANIZATION AND RESPONSIBILITIES.
2.1 ORGANIZATION

The 779 Cluster Decommissioning activities will be controlled within a Rocky Mountain Remediation
Service (RMRS) project organization with Kaiser Hill integration and DOE oversight The planned
RMRS organization structure, which 1s subject to change, 1s illustrated in Figure 21 The personnel
assigned to the various positions discussed in this section are matrixed from their respective
support organization to work within the project organizatton The matrixed individuals maybe
assigned part time or full ime depending on the requirements of the project The project personnel
report to the Project Manager for all project related matters {f technical issues can not be resolved
within the project organization, additional assistance will be requested from support organization(s)

2.1.1 Project Manager (PM)

The Building 779 Cluster Decommissioning Project Manager reports to the
Engineerning/Construction/Decommissioning (E/C/D) Manager and is responsible for overall
management of the project To carry out this function the Project Manager is responsible for
and has the authonty for the development, execution, supervision, coordination and integration
of all aspects of the decommissioning project’s planning, staffing, management and operations
activities  All project aspects will be completed under his direction or designated individual

Typical decommissioning activities which will be managed within the project include the
following

» Establishing a decommussioning training requirements matrix and identifying
responsibilities to ensure project personnel are properly trained

o Establishing/verfying industnal and radiological safety plans and controls are in place to
support the projects activities

¢ Venfy project support 1s available to ensure project activities are completed in accordance
with applicable quality assurance requirements

o Establish a mechanism to have periodic quality assessments of the projects records and
activities

e Establishing a cost control program which will adequately collect project costs to ensure
proper fiscal management of the project

¢ Venfy/establish interface with Radioactive Waste Management organization to ensure the
project 1s supported, so that, the projects’ waste is properly inspected, packaged, assayed,
stored and available for off site shipment

o Direct the project team to implement the execution of project planning and field activities

o Delegate responsibilities for achieving specific technical critena, completing required
reviews, and other related activities to project personne!

e With the assistance of project team members, establish the detailed scope and sequence of
work

779 CLUSTER DECOMMISSIONING PROJECT 1/6/97
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With the assistance of applicable project team members, develop the project budget and
schedule

Establish/venfy mechanism to obtain reports for analyzing project costs and schedule
Take appropnate action to minimize cost and schedule variances

Maintain chronological record of the project’s history

The Project Manager 1s also the Facilities/Building Manager as assigned responsibilities in
the RFETS Conduct of Operations Manual (COOP)

Work with the Regulatory Compliance Engineer to ensure all project activities are
completed within the requirements of applicable regulations

2.1.2 Radiation Protection and Occupational Safety Officer (RPOSO)

The RPOSO reports to the Building 779 Cluster Decommissioning Project Manager for
priorities of day to day project related activittes The RPOSO has responsibility for facility
characterization, implementation of the RFETS Radiological Control Manual and final survey
development and implementation The RPOSO will maintain a direct reporting relationship to
the RMRS Health and Safety Manager and the Kaiser Hili Radiation Protection Manager for
ensuring Project activities are compliant with applicable health and safety regulations and
requirements This duel reporting relationship will allow independence of perceived project
pressures due to schedule and funding demands

The RPOSO (Radiation Protection and Occupational Safety Officer) responsibilities include

Monitoring/Review of building and project safety cntena to ensure activities are being
completed within the correct authorization basis

Ensure an effective radiation protection program i1s implemented as required by the RFETS
Radiological Control Manual and associated implementing procedures

Complete ALARA reviews with assistance of project Radiological Engineers

Ensure OSHA requirements are factored into project work packages

Coordinate activities and priorities of Radiological Engineers (RE) and Radiation Control
Technicians (RCT)

Ensure adequate preparation and review of radiation work permits

Coordinate the completion of routine building radiation surveys and project related surveys
and charactenzations

Assist In developing project completion survey requirements to ensure compliance with
established project endpoint cnteria

Maintain/Manage & venfy quality of all radiological data

Coordinate completion of project completion surveys

Work with the Regulatory Compliance Engineer to ensure all project activities are
completed within the requirements of applicable regulations

779 CLUSTER DECOMMISSIONING PROJECT 1697
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2.1.3 Decommissioning Construction Management Superintendent :

The Decommissioning Construction Management Supernntendent reports to the PM and I1s
responsible for managing the decommissioning team, (labor and supervision) in completing
the decommissioning activities which include the decontamination of surfaces, structures,
matenals, and equipment, the decommissioning activities of any sub-contract work, the
movement, packaging and storage of wastes on-site, the monitoring of performed work against
plan and for maintaining time records of the operating staff The Decommissioning
Construction Management Superintendent is also responsible for ensuring that activities are
performed In accordance with applicable IWCP procedures, including tasks plans, radiation
work permits, and safety requirements

Specific responsibilities of the Decommissioning Construction Management Superintendent
are

¢ Review of project scoping and engineering design documents, (1e EOs, HASP, IWCPs,
Characterization Records),

e Review and approval of pre-evolution requirements including job safety analysis, RWPs
training documentation, sub-contractor planned activities

o Compliance with Conduct of Operations during field operations

e Acquire and manage craft labor for decommissioning, decontamination, and waste
handling activities

e Manage the day-to-day activities of subcontract personnei

e Maintaining daily log book

¢ Reviewing out of tolerance documentation

e Ensuring personnel maintain required training certification

e Conducting daily/weekly project status and training meetings

e Completing occurrence notifications

e Providing support for development of compliance documentation and project close-out

o Work with the Regulatory Compliance Engineer to ensure all project activities are
completed within the requirements of applicable regulations

2.1 4 Project Administrator

The Project Administrator reports to the Project Manager The Project Administrator 1s
responsible for establishing and maintaining the project files which will include all
documentation relating to the project The Project Administrator will also provide clerical and
secretarial help to the project manager The Project Administrator will provide a copy of all
project documents to the Administrative Record for distnbution

779 CLUSTER DECOMMISSIONING PROJECT 1/6/97
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2.1.5 Project Cost-and Schedule

The Project Cost and Schedule Lead reports to the Project Manager and is responsible for
establishing, maintaining, and reporting project cost and performance utilizing the
computenzed Primavera system The project cost and schedule Lead is responsible for
generating status reports and schedules as requested by the Project Manager

2.1.6 Quahty Assurance Engineer

The QA Engineer I1s responsible for performing assessments and survelllance of project
activities, inspections of selected activities, assists in training project personnel on quality
—~control requirements, concurrence of the disposition of non-conformance reports and reviews

of project procedures for quality requirement by providing quality related input The QA
Engineer Is also responsible for inttiating discrepancy reports, non-conformance reports,
corrective action requests, and reviewing worker training records to ensure workers are
appropriately trained The QA Engineer receives direction from the PM regarding project
prionties QA Engineer reports to and receives technical direction from the QA Manger

2.1.7 Project Engineer (PE)

The PE is responsible for completing engineering activities supporting the decommissioning
project The PE 1s responsible for complying with Engineering Department Procedures
applicable to the project scope of work He/she receives daily project direction from the PM
and reports to the Engineenng Manager for technical overview

Responsibilities include the following

o Developing, reviewing, and approving reports and studies for technical quality

o Developing, reviewing, and approving project specifications and matenal requisitions
e Approval disposition of non-conformance reports

e Writing and approving design changes (Field Change Requests/Field Change Notices,
FCR/FCN) required dunng the decommissioning project

e Exercises operational supervision over the engineers of all disciplines assigned to the
project or in support of the project

o Directing and coordinating engineering activities for the project
e Assistance in establishing the detailed project scope, work plans and procedures
o Developing, reviewing and approving engineering orders (EOs) and IWCP work packages

e Reviewing engineering and IWCP work packages to ensure they are in conformance with
applicable administrative requirements

e Compilation of BOM and oversight of Procurement activities

e Work with the Regulatory Compliance Engineer to ensure all project activities are
completed within the requirements of applicable regulations

779 CLUSTER DECOMMISSIONING PROJECT 11697
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2.1.8 Decommissioning Operations Superintendent
The Decommissioning Operation Superintendent reports to the Project Manager and I1s
responsible for

e Scheduling all surveillance and RCRA inspections

o Completing any operations surveillance or requirement inspections

e Coordinating any building mamntenance with decommissioning activities

e Coordinating deactivation activities with decommissioning activities

+ Coordinating NDA analysis with other building activities

o Coordinating special nuclear matenal consolidation activities with other building activities
e Coordinate and maintain all shift manager responsibilities

e Maintain lock out/tag out log

e Ensure compliance with Conduct of Operations requirements

o Work with the Regulatory Compliance Engineer to ensure all project activities are
completed within the requirements of applicable regulations

2.1.9 Regulatory Compliance Engineer

The Regulatory Compliance Engineer reports to the Project Manager and is responsible (working
with the PM) to ensure the project activities are conducted in a manner to maintain compliance with
applicable environmental and regulatory requirements as identified in RFCA and Section 8 of this
document The Regulatory Comphance Engineer will review IWCPs and change work processes
as necessary to ensure the projected work 1s completed within existing permit requirements or he
will have the permits issued/ modified to include the proposed work The Regulatory Compliance
Engineer 1s the Project Managers’ primary interface with state and federal regulations The
Regulating Compliance Engineer will track all regulatory commitments and coordinate their
completion

779 CLUSTER DECOMMISSIONING PROJECT 1/6/97
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3.0 Area Descriptions And Planned Activities
3.1 Area Descriptions
The information provided in this section gives a brief description of the processes which were
performed in Building 779 and establishes the current condition within each of the work areas by
providing an area by area description The room descriptions and characterization information
(Section 3 1 2 and Appendix 3) is used during the work package development discussed in Section
32
3.1.1 History of Processes Conducted in Building 779
This section describes the research, development, and support operations which were
conducted in Bullding 779 This information I1s provided as an overview of the types of

processes, equipment, and hazards that may be encountered during building
decommissioning Building 779 operations are separated into five basic categories

1 Process Chemistry Technology
2 Physical Metallurgy
3 Machining and Gauging
4 Jomning Technology
5 Hydnding Operations

3.1.1.1 Process Chemistry Technology
The chemustry laboratories in Building 779 were engaged in production processes
development, stockpile rehability testing, and methods development for recovering, separating,
and punfying actinides from waste streams and residues. Some research activities and
operations were performed on a continuous basis in production-scale facilities. Other activities

were short-term and were performed on a laboratory scale using more highly specialized
equipment

3.1.1.1.2 lon Exchange Technology

lon exchange resins were tested for the purification and separation of plutonium from other
actinides

3.1.1.1.3 Plutonium Precipitation Technology
The plutonium peroxide precipitation and calcination process was simulated on a laboratory

scale The process converted plutonium solutions to a plutonium peroxide precipitate The
precipitate was then calcined to a plutonium oxide powder

779 CLUSTER DECOMMISSIONING PROJECT 11697
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3.1.1.1.4 Thermodynamics Studies

Thermodynamics studies of nuclear matenals were conducted on a laboratory scale
Experiments involved measurement of chemical energy changes associated with certain
chemical reactions, as well as the determination of heat capacities and enthalpies of matenals,
some of which were radioactive

Solvent extractants were tested for the separation and removal of actinides from acid and salt
wastes Aqueous and organic wastes were transferred to Waste Operations for disposal
Solvent extraction involved contacting aqueous and organic phases in small vials

3.1.1.1.5 Thermogravimetric Analysis - -

Equipment is in place which was used for charactenzing solids and their interactions and
reactions with solids and vapors at subatmospheric pressure and at subzero, ambient, and
high temperature These capabilities used vacuum microbalances, differential thermal
analysis, and thermogravimetnic equipment. Radioactive, nonradioactive, and air sensitive
matenals were studied Sample sizes were generally less than 5 grams

3.1.1.1.6 Surface Studies

Methods used to study the surface of solid samples included auger electron spectroscopy, low
energy electron diffraction, electron spectroscopy for chemical analysts, and ellipsometry Both
radioactive and nonradioactive materials were examined

3.1.1.1.7 Radiation Effects on Materials

Effects of radiation on various solids, liquids, and gases were evaluated, using gamma, beta,
and alpha irradiation sources These studies determined the radiation stability of matenals

3.1.1.1.8 Compatibility Studies

Compatibility and chemical studies were performed with plutonium and uranium samples
Equipment used In these tests included pressure volume-temperature systems, dynamic gas
analyses systems, and high vacuum, gas, and acid-handling systems. The laboratory per-
formed kinetic tests and, using gravimetric methods, tests for corrosion These sometimes
involved chemical reagents not normally used in other operations in the building

3.1.1.1.9 Product Testing and Surveillance

Product testing included process development research, production support expenmentation,
and stockpile reliability evaluations These processes, typically, involved coupon-size samples
used for determining reactivity and reaction mechanisms

779 CLUSTER DECOMMISSIONING PROJECT 1/6/97
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S

Production support experimentation was typified by testing of materials proposed for
production use Each material was tested for compatibility and other production matenals
before it was approved for use

Plutonium products were tested under a variety of field-simulated conditions of temperature,
pressure, and chemical environment This area of work included short-term operational cycle
expernments, as well as accelerated aging studies and subzero temperature shelf-life testing

3.1.1.1.10 Evaporative Separation

A high-temperature furnace was used to develop methods for distillation of salts and volatile
metals from plutonium and americium alloys and residues Volatile metals were mostly zinc
and magnesium

3.1.1.1.11 Pyrochemical Processes

Pyrochemical Process Development was associated with production equipment and
production process applications of the pyrochemical techniques This group expermented
with molten salt extraction, salt sparging, direct oxide reduction, and electrorefining

Molten salt extraction was performed to remove impurities (1 e , undesirable radionuclides)
from plutonium The molten salt extraction operation was performed at an elevated
temperature to melt the plutonium metal Molten metal was combined with a salt mixture that
contained magnesium chloride, which served to oxidize the impurities in the plutonium metal
Once molten, the mixture was separated into a salt phase (which contains the impurities) and a
metal phase Upon cooling, the salt was removed and processed for reuse The purified
plutonium button was returned to production

Spent salts from molten salt extraction were melted and combined with calcium metal to
reduce the plutonium and americium contained in the salt to pure metal form A
calcium/plutonium/americium alloy resulted, along with the purified salt The salt was either
reused or disposed of If plutonium levels were low enough The metal alloy button was further
treated by vacuum melting, which drove off the more volatile nonradioactive metal com-
ponents, resulting in a purified plutonium/amencium button, which could be separated by a
variety of processes, including molten salt extraction as described above

Direct oxide reduction was a one-step process for converting plutonium oxide into plutonium
metal PuQO2, calcium chlonde, and calcium metal were placed into a crucible and melted The
molten mixture was stirred to allow the reduction reaction to take place The molten products
were then poured into mold and allowed to cool Breakout of the cooled contents yielded a
plutonium metal button and a discardable salt

Electrorefining was another method of plutonium purification based on the mobility of
plutonium 1ons In the presence of an electric current Plutonium was heated to a molten state
in the presence of molten salt A direct current source was applied to the molten mixture
through a tantalum anode placed in the mixture The molten metal mixture acted as the anode
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Plutonium ions collected at the cathode and were reduced to pure plutonium metal Impunties
remained in the molten sait phase The resultant plutonium metal was retumed to production,
and the spent salt was sent to salt sparging for reprocessing

3.1.1.2 Physical Metallurgy

Physical Metallurgy conducted research on various metals, alloys, and matenals required by
plant missions The group also supported different research groups, design agencies, plant
production, and others in metallurgical studies of matenals and manufacturing techniques for
components and processes Support operations by the group included optical and electron
metallography, microprobe analysis, X-ray diffraction, tensile testing, hardness testing, and
dilatometry

Physical Metaliurgy personnel experimented with small samples of metals, such as plutonium,
uranium, beryllium, steel alloys, copper, and various ceramics and glasses Laboratories with
gloveboxes were used for handling radioactive matenials Tensile testing and electron
metallography facilities were housed in special laboratory rooms

3.1.1.2.1 Machining And Gauging

Machining operations within the buildings were conducted in three shops, two general
machine shops and a general machining laboratory located in onginal Bullding 779 and in
Bullding 779-2

One general machine shop supported Joining Technology. The work consisted of making
tooling, fixtures, and special order parts of steel, cast iron, and other common matenals Shop
equipment included lathes, mills, tool grinders, a belt sander, and a power hack saw.
Standard shop practices, monthly safety inspections, and trained operating personnel
provided a safe working environment Only non-nuclear matenal was handled in the general
machine shop

The second general machine shop was a maintenance shop used in support operations. It s
equipped with a lathe, mill, dnll press, and tool grinders General machining tasks employed
common matenals such as aluminum, brass, copper, and steel Again, only non-nuclear
matenals are handled

The general machining laboratory was used for high-precision machining, machining tests,
and general machining jobs It was equipped with a direct numencally controlled lathe, tracer
lathe, straight lathe, mill, jig borer, drill press, electrodischarge machine, bandsaw, surface
grinder, monoset grinder, and tool grinders

3.1.1.3 Joining Technology

Joining Technology activities were conducted in original Building 779 and in Building 779-2
There was only one Joining area for the handling of nuclear matenal, which was in Building
779-2
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Joining activities included electron-beam welding, gas-tungsten-arc welding, pressure gas-
metal-arc welding, gas welding, brazing, metallography, machining, dmensional inspection,
and electronics development

The Coatings facility in Building 779, had three hot-hollow cathode systems and associated
hardware The function of this facility was to define the required parameters associated with
the deposition of various materials onto specified substrate geometries The material most
often deposited was silver However, other materials, such as gold, silicon dioxide, and silicon
monoxide, were also deposited

Substrate matenals were usually Vascomax, steel, stainless steel, berylhum, and uranium-238,
In a vanety of forms At no time were the substrate matenals mechanically worked on, as in
sectioning or grinding, in this faciity Coatings were deposited onto the substrates in a closed
chamber and under partial vacuum

Hazardous matenals used in the Coatings facility were methanol, nitric acid, and sodium
hydroxide These materials were present in small quantities

3.1.14 Hydriding Operations

Hydrnde Operations received parts with recoverable plutonium, and through the process of
hydrding, removed plutonium from the part in the form of plutonium hydrnde This hydride was
then dehydrided and converted to plutonium metal or oxidized to plutonium oxide

In the hydnding process, the procedure varied depending upon the matenal being processed,
however, the general procedure I1s outlined below The part was placed in the hydnding
vessel, which was evacuated and backfilled with pure hydrogen In the hydnding reaction, the
hydrogen gas In the vessel was consumed In the reaction, therefore, hydrogen was
continuously added by an automatic controiler to maintain proper operation pressures

Upon completion of the reaction, the hydnde was placed in the oxidation reactor Oxidation
occurred by passing air through the oxidation reactor When oxidation was complete, the
material was burned in the presence of pure oxygen, to ensure that all the hydrnde was
converted to oxide

3.1.2 Decommissioning Work Area Description

This section identifies the current conditions within the 779 Cluster work areas The discussion 1S
broken down by buildings and then further divided into a room by room description. Note that these
room descriptions are a snap shot in time Deactivation activities to remove chemicals and other
matenal is continuing The walkdowns discussed in section 3 2 2 wiil re-verify room status prior to
starting decommissioning work The descnptions which follow are not all inclusive but, do cover the
areas with the most potential for nsk Rooms not identified in this section are listed in Appendix 3
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3.1.2.1 B779, Room 123

Room 123 1s a decontamination room and likely has contamination in the process drans
leading from the room

Room 123 will be emptied of any miscellaneous equipment and systems The room surfaces
will be decontaminated using one of the dry processes described in Appendix 2, (1 e,
scabbling) The process drain will be surveyed and removed if found to be contaminated

3.1.2.2. B779, Room 124

This room was a Radation Control Technician (RCT) office  Radiation sources were stored in
lockers n the center of the room

3.1.2.3 B779, Room 125
This room was an RCT office This room had radiation sources

3.1.2.4 B779, Room 126

Room 126 i1s a utility area Initial surveys indicate there are no appreciable amounts of
plutonium n this area The room has gloveboxes connected to the house vacuum and
battenes for uninterrupted emergency power supply (UPS) The gloveboxes are clean or have
low levels of contamination The UPS 1s not operational The room 126 helium tank system
and scrubber on the west wall was for a hellum inert glovebox in room 133 The helium system
was never put into service and was abandoned in place The room has an abandoned water
still which was used for producing distilled water from the potable water system. The cooling
water from the system drained into tank 5 (T-5) The still is not expected to be radioactively
contaminated

The sub-basement below Room 126 contains process piping for T-5 (1 e , holding tank for all
building 779 process drains including all lab sinks) Formerly qualified under the Resource
Conservation and Recovery Act (RCRA), this tank has been flushed, tnple rinsed and RCRA
closed Now T-5 receives sanitary, eyewash liquids, low level radioactive solutions, water from
chillers, condensate water, and water from safety showers The room above T-5 houses pumps
and two cooling water system tanks There are two other sumps in addition to the one
containing T-5 that are accessed from the pump room These sumps are labeled as
contaminated There are asbestos insulated pipes, (condensate, steam lines) in the pump
room overhead Two old concrete pump bases exist (pumps have been removed) which have
been painted over It is possible that there 1s radioactive contamination underneath the paint

3.1.2.5. B779, Room_ 127

Room 127 1s a utility room containing chillers and part of the filter plenum The filter plenum is
contaminated and there 1s asbestos in the room The chillers are expected to be
uncontaminated
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3.1.2.6 B779, Room 128

Room 128 was used for repair of radiation instruments Radiation sources were stored in this
room

3.1.2.7 B779, Room_ 131
Room 131 was an aqueous lab supporting pyrochemical technology

Within Room 131 glovebox 961 (GB-961) was brought on-line in the mid-80's GB-961 was
used to high fire (calcine) plutonium oxide The box is lined with lead which has been epoxied

- - on The windows are etched from the chemical exposures There are two furnaces are In this
ine GB-961 has an airlock with a vacuum line, filter and an uncertified hoist inside

Gloveboxes 131-A through E (GB-1B1C 1s a B-box) form an aqueous line Various aqueous
processing was performed ranging from cleaning tantalum stir rods with HCL to 1on exchange
The boxes are lined with lead which has been epoxied on The A - boxes are connected to a
vacuum pump which Is suspected to have internal contamination Windows on these boxes
are scratched, dirty, and difficult to see through The general cleanliness of the aqueous line

components iIs poor

The fume hood in the northeast corner of Room 131 was a general hood for storing volatile
chemicals There I1s a fume scrubber system in the northeast cormner next to the hood and a
caustic scrubber on the northwest side of the hood The scrubber system 1s potentially

contaminated

There are three wall storage cabinets on the south wall The storage cabinet contained
oxidizers, low reactivity chemicals, non-flammable organics, inorganic bases, and other
chemicals The lower cabinets contain additional chemicals and supplies

3.1.2.8 B779, Room 132

Room 132 housed an auger spectrometer which is no longer there Room 132 is now being
used as a calibration room/office Sources were stored in a cabinet on the south wall, but have
now been removed

3.1.2.9 B779, Room 133

Room 133 was a lab for research and development (R & D) of pyrochemical processes A
number of small and medium scale furnaces were used for these operations, including Direct
Oxide Reduction (DOR), Electrorefining (ER), Vacuum Melting, Molten Salt Extraction (MSE),
and salt scrub

779 CLUSTER DECOMMISSIONING PROJECT 1697
22



Decommissioning Operations Plan 3.0 Area Description And Planned Activities

The following gloveboxes are in Room 133

Glovebox 953 was designed for a can-counter, but was never used It 1s lined with lead which
has been epoxied on The glovebox Is believed to contain very low levels of contamination
There 1s a covered well in the bottom of the box

Glovebox 954 1s lead-lined with the lead bolted on The box has an airlock on the south side
which 1s empty There are two filters in the box to filter recirculating nitrogen The six position
storage rack in the glovebox 1s empty The box shows some signs of corrosion and equipment
within the glovebox i1s corroded The glovebox floor is dented and corroded

Glovebox 995 i1s lead-lined with the lead bolted on There I1s a vacuum melt furnace on the
north end with a well below this section which is surrounded by its own box The bottom 1s
filled with sand, corrosion, and signs of former spills The furnace itself has a domed cap
There 1s a cnticality drain in the bottom of the vacuum melt furnace The glovebox contains a
can of MgO sand There is a can sealer in the south end of the box The glovebox has an
emergency booster exhaust whose filter holder 1s corroded There Is a hoist in the glovebox at
the south end The hoist Is on a rail in the glovebox which runs along the length of the box
This glovebox was used in the late 70’s and 80’s to remove americium

Glovebox 956 has two story stationary furnaces with wells on the south and north end of the
glovebox The box is lead-lined with the lead shielding screwed on In the middle of the box I1s
an old furnace well underneath the box with a flat plate welded into the floor The glovebox
potentially is contaminated inside There is a vacuum system at the north end under the box
whose line has been welded shut at the bottom of the box

Glovebox 957 has a six position empty storage rack The glovebox has two exhaust lines, one
with a filter, one without a filter The line without the filter is partially open The airlock on the
northwest corner is empty There 1s a muffle furnace on the northeast end which I1s closed to
inspection The bag-in bag-out port has corrosion particles on top of the bag and there are
corrosion matenals on the floor of the box There 1s a filter housing outside and under the
glovebox on the northeast comer Glovebox 958 has a vacuum cleaner inside the glovebox
Glovebox 958 went into service in 1985

Glovebox 959 i1s lined with lead which has been epoxied on and it has two furnace wells

There 1s an empty storage rack at the south end which can hold ten containers The rack has
three lower storage positions and four upper storage positions The racks are water filled This
water-walled storage rack was commissioned in 1985 The exhaust line in the center of the
box has no filter (not designed for one) The exhaust line on the northeast end is filtered The
box contains miscellaneous crucibles, tantalum, and ceramics The glovebox Is dirty and
contaminated

There are four control panels on the west wall which may be internally contaminated
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On the south wall are three wall cabinets which did contain reactive metals including calcium,
magnesium, zinc, tin, and aluminum The metals were stored in plastic bottles Ceramic
cructbles were also stored in these cabinets The lower cabinet contains miscellaneous
equipment and crucibles

3.1.2.10 B779, Room 134

Room 134 contained three flammable chemical storage cabinets containing chemicals

3.1.2.11 B779, Room_ 135

Room 135 was used for storage by the RCT’s -
3.1.2.12 B779, Room 137

Room 137 was an aqueous R & D laboratory Gloveboxes 106-1 through 106-6 formed an
aqueous processing line along the east wall The aqueous processing included use of nitric
acid and chlonde processing. Consequently some boxes are coated for corrosion resistance
Glovebox 106-6 on the north wall was used for microwave denitration

Glovebox 106-1 has lead shielding that has been bolted in place The glovebox contains
balances and an intake fiter The glovebox has an airlock that 1s clean and empty

Hood 106-1 1s located in the Southwest cormner of Room 137 The hood is radioactively
contaminated HCI acid was stored in three one gallon glass bottles in the hood The sump
pump for the process drain is contaminated (under the sink in the southwest corner of the
room)

Glovebox 106-2 has lead shielding that has been bolted in place There i1s a recessed ledge In
the back of the box for the exhaust line which has some sort of buildup on the ledge

Hood 106-2 is located in the west-center of the room Several chemicals were used In this
hood including phosphoric acid and non-flammable organics

Cabinets 4 & 5 contained chemicals, including reactive metals of aluminum, zinc, calcium,
potassium, and cadmium as well as flammables

Cabinet 1 in the northeast corner of the room Is thought to have contained organic acids

Glovebox 106-6 contains a fumace but unlike other gloveboxes it is not lead-lined The
glovebox 1s connected to the line through an airlock Gloveboxes contain miscellaneous
equipment, glassware, and the glovebox floor is dirty and exhibits corrosion There is calcium
chlonde in the box Cabinet number 3 1s under this glovebox The cabinet contained bases
(ammonium hydroxide) and sodium silicate
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Glovebox 106-5 has lead shielding that has been bolted in place The coating on the glovebox
| floor 1s coming off

Glovebox 106-4 has lead shielding that has been bolted in place The box contained various
chemicals and SNM including enriched uranium in nitric acid and enchant solution The inside

| lining 1s completely corroded away There Is a recessed ledge in the back of the box going to
the exhaust filter which is external to the box

The B-box between 106-4 and 106-3 had no lead hining Contamination i1s present within the
B-box Glovebox 106-3 has lead shielding bolted in place The lining inside the glovebox has
corroded away The exhaust line has a recess built into the box which has build-up on the
floor of the recess

3.1.2.13 B779, Room 138

Room 138 was used to store excess chemicals Routine surface contamination surveys
indicate no loose contamination Is present in the room

3.1.2.14 B779, Room_ 139

Room 139 was a soil analysis lab It has extremely low levels of contamination

1 . 1 ) -

Cabinet one contains equipment Cabinet,two through eight contain chemicals The cabinet
on the south wall next to the sink has contaminated soil samples on top of the cabinet. The
sump pump under the sink has been tnpled nnsed

Hood 139-S (SW) has a large magnet in the hood The hood 1s contaminated to low levels

There 1s a control panel in front of Hood 139-S which has contaminated equipment The west
cabinet contained eight sources in small bottles

The center table contained chemicals, tools, resins, and soil samples

No SNM was allowed in to B-Box 139-4 The exhaust line connects in with a large filter
housing overhead in the room B-box 139-4 contains absorbent columns and glassware The
box 1s contaminated

Box 139-3 has two round exhaust filters There is an airlock on the outside of the north
exhaust filter for inserting new filters The box is connected to the house vacuum system
There 1s a small amount of residue Iin the comers

No SNM was allowed in B-Box 139-2 B-Box 139-2 contains a furnace, tumbler, bottles, and
pans B-Box 139-1 was used with plutonium, amencium, and depleted uranium

* o N
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3.1.2.15 B779, Room 140

Room 140 was a sample preparation laboratory for metal analysis, weld failure analysis, etc
There was some beryllium work performed in Room 140, however most was stainless steel
work In the southwest corner of the room are two hoods (140SD and 140SE), which have
contamination These hoods were used to prepare depleted uranium and beryllium samples
Surplus equipment is currently stored in the hoods which were used to prepare the depleted
uranium samples

The 140SE hood has beryllium and uranium contamination

The 140 SW hood was used for polishing Hood 140SW is also berylium and uranium
contaminated The hood is full of equipment and tools The exhaust plenum i1s connected at

the back of the hood

3.1.2.16 B779, Room_ 140A

Room 140A was a support room for a scanning electron microscope (SEM) Room 140A
houses a metallograph and miscellaneous supplies area

3.1.2.17 B779, Room 140B

Room 140B houses a scanning electron microscope (SEM) The SEM was used to analyze
coated samples, such as saltcrete and cement The SEM is not believed to be contaminated

3.1.2.18 B779, Room 141

This room has an Electron Spectroscopy for Chemical Analysis (ESCA) which 1s used for non-
radioactive analysis N

3.1.2.19 B779, Room 141A

Room 141A has a microprobe instrument The inside of the microprobe chamber is
contaminated with plutonium The microprobe 1s non-functional The filtered vacuum system
for this unit 1s connected to the Health Physics vacuum system

3.1.2.20 B779, Room 141B

Room 141B has a scanning electron microscope (SEM) The SEM is not believed to be
contaminated

3.1.2.21 B779, Room 141C

Room 141C contains a metallograph and optical reduction equipment This equipment was
used to photograph samples and 1s not believed to be contaminated
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3.1.2.22 B779, Room 142

Room 142 i1s a building utilities room Room 142 was a RCRA storage unit for waste oil

3.1.2.23 B779, Room 171, 172

These two rooms were SNM storage vaults A chainveyor vault 1s located in room 172 and
room 171 has Benelex-shielded cubicles The rooms are not known to have been
contaminated

3.1.2.24 B779, Room 217 -

Room 217 contains a contaminated auger and surface analysis The Electron Spectroscopy for
Chemical Analysis (ESCA) was attached to a relatively new (late 1980's) stainless steel, non-
lead-lined glovebox (Glovebox 330-371)

Glovebox 963 contains miscellaneous furnaces and balances Glovebox 963 is not lead-lined
A vacuum pump Is located under the glovebox which is likely to have intemal contamination
The glovebox contains miscellaneous equipment

Glovebox 964 i1s a supporting non-lead-lned glovebox which was used to store SNM
Glovebox 964 I1s expected to be highly contaminated This glovebox was used for molten
plutonium studies Two vacuum pumps are located under glovebox 964 and are likely to have
internal contamination There Is possible asbestos-containing matenals in the glovebox
Hydraulic pressure pump under the glovebox which may also be internally contaminated The
glovebox also contains miscellaneous equipment

Glovebox 330-371 is unleaded The glovebox contains miscellaneous tools and an auger
which is internally contaminated This glovebox has glove-ports in its plexiglas windows The
glovebox has an airlock which I1s empty

The E hood has fixed contamination on a grill outside of the hood The hood contains two
small furnaces Miscellaneous equipment Is stored underneath the hood

A vault i1s located In the northwest corner of Room 217 The vaulit was used to store Uranium

3.1.2.25 B779, Room 218

Hood 218SE 1s located on the southeast side of room 218 Hood 218SE is contaminated and
houses a microbalance There is a vacuum pump under the hood which is likely to have
internal contamination The hood is coated inside to minimize/prevent corrosion The hood
appears to have an old criticality drain, which 1s capped on the bottom and taped over on the
top inside of the box The hood work surface 1s full of equipment Hood 218SW was used for
preparing polymer and cementation samples which were shghtly contaminated The 218SW
hood I1s not lead-lined It contains balances, mixers, beakers, tools, and Portland cement
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Glovebox 970 (GB-970) was used for plutonium storage and studies Glovebox 970 1s highly
contaminated GB-970 has lead tape on the exterior front GB-970 has a bagout port on the
bottom of the box There is a vacuum pump undemneath the glovebox which is disconnected
but has internal contamination There is an empty three position storage rack, miscellaneous
tools, and a balance inside the glovebox The filter (inside the glovebox) has crystals growing
on its surface GB-970 has an airlock

Glovebox 971(GB-971) is not lead-lined Low level contamination is anticipated in GB-971
This glovebox was used for plutonium studies There are miscellaneous tools on the south
side of the glovebox a reaction vessel

In the northwest corner of room 218 sits a Gamma Cell which has. a cobalt 60 source The
cobalt 60 source was used for matenals radiation studies

3.1.2.26 B779, Room 220

Hood 220SE is located on the southeast side of Room 220 Hood 220SE 1s contaminated
Hood 220SE was used for matenal storage and entry to Glovebox 463 (GB - 463) Hood 220
SE 1s non-lead-lined GB-463 exhaust Is to an external filter overhead in the southwest corner
of Room 220

Glovebox 463 is non-lead-lined It was used for plutonium oxidation and waste disposal (ie all
samples were burned here) The box contains a muffle furnace, tools, cans, check weights and
a four position heat detector

Glovebox 462 (GB-462) has lead-lining which i1s bolted on GB -462 has a vacuum system
The glovebox was used for uranium/plutonium studies GB -462 1s tagged “Out of Service”
GB - 462 contains a small muffle furnace and hot plate The glovebox has an airiock

Hood 220C 1s non-lead-lined It I1s posted with contamination levels The hood has a vacuum
system and contains miscellaneous items

Glovebox 974 (GB-974) is lead-lined with the lead epoxied on. GB-974 was used for
plutonium studies GB -974 contains a 3 position heat detector and contains miscellaneous
equipment and tools

There 1s a vacuum system connected to the glovebox which 1s contaminated The glovebox
has an airlock Several cabinets on the south end of the room contain glassware and supplies

3.1.2,.27 B779, _Rooms A, 277, 27 74

Rooms 221A, 227, 275 and 274 were used as office and study areas The rooms contain
miscellaneous furniture and equipment
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3.1.2.28 B779, Room 221B

Room 221B was used as a storage area

3.1.2.29 B779, Room 222
Room 222 contains several gloveboxes and analytical hoods as identified below

Glovebox 975 (GB - 975) was used for plutonium studies This glovebox i1s divided in the
middie and contains gloveports In the plexiglas windows GB-975 contains.balances, check
welghts, cans, and tools The south end of the floor beneath the glovebox i1s contaminated
around the vacuum pump and there I1s fixed contamination on the outside of the glovebox
window There Is a vacuum system (disconnected) under the glovebox airlock The vacuum
chamber 1s contaminated internally

Glovebox 976 (GB - 976) was used to complete some R &D studies on reactive species
Glovebox 976 contains a 3 position heat detector, a vacuum furnace, balance, and
miscellaneous tools There Is a vacuum line from the airlock with no filter There are in-line
sealed filters to and from the adjacent argon supply cabinet A vacuum pump and chiller are
servicing this glovebox

Glovebox 977 (GB - 977) is lead-lined with the lead epoxied on The box is not contaminated
and i1s out of service There are no gloves on the box The glovebox is coated inside and there
Is an empty 3 position heat detector storage unit

Glovebox 330-371 i1s a two part glovebox One part was used for sample preparation and
contains an analytical balance The other side has a solution calonmeter These were for
research and both boxes are contaminated The glovebox well on the west end 1s almost full
with the calorimeter The glovebox has an airlock Room 222 contains an x-ray refractometer
which is not contaminated

B-box 981 was not used very much but the glovebox is contaminated The box I1s non-lead-
lined

Glovebox 980 (GB-980) is a nitrogen nert glovebox with an automatic dump valve and flow
through system There may have been some R & D studies on reactive species completed in
the glovebox

The glovebox contains an analytical microbalance, tools, glassware and check weights The
box has an airlock which is empty

Glovebox 982 (GB-982) contains a muffle furnace, miscellaneous tools, and there are items in
the airlock Beneath the box Is an air sample bottle connected to piping entering the box
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B-box 105 is contaminated and was used as an entry for gloveboxes 105 and 106

Glovebox 105 (GB-105) was used for plutonium studies The glovebox is lead-lined with the
lead bolted on and lead taped The glovebox contains a one-position heat detector There Is a
muffle furace in the glovebox and what appears to be a sheet of transite (asbestos) on the
southeast glovebox floor Glovebox 106 (GB -106) is contaminated and was used for storage
of SNM and equipment

Hood 222NC was used for miscellaneous uranium and non-plutonium studies, primarily
uranium studies Some of these R & D studies may have involved reactive species It was
utiized as a non-contaminated box Experiments were conducted with encapsulated
materials There is some contaminatior: inside the hood. There are also some glass, and
supplies undemeath the hood

Glovebox A60 was designed for gas and solid reactions Contamination levels inside A60
should be very low The box is lead-lined with the lead bolted on The glovebox contains
miscellaneous tools. An airlock i1s attached There 1s a vacuum pump under the box which is
likely to have intemal contamination

Glovebox (GB -983) was used for compatibility studies and is not expected to be
contaminated. The glovebox is non-lead-lined This glovebox has gloveports in plexiglas
window Glovebox 03339 Is not contaminated and was never put into service The glovebox
was to be used for a calonmeter but was never used It is lead-lined with the lead epoxied on

Glovebox 017 1s contaminated

Glove box 985 (GB-985) was used In support of plutonium compatibility studies and i1s similar
to Glovebox 975 The glovebox is not lead-lined GB-985 contains a 3 position storage unit, a
sample vial rack, a balance, laboratory press, and miscellaneous tools At the east end of the
glovebox there appears to be a capped off exhaust line and filter housing. Both inlet and
exhaust filters are external to the glovebox in separate housings

GB-986 has moderate to very low uranium contamination The glovebox internal surface Is
coated with a protective material

Hood 555 1s attached to a “Cary” Ultra Violet Mass Spectrometer. It has low level
contamination and has not been used since 1969

Glovebox 230 (GB-230) i1s blanked off but contaminated The bolts are silicone sealed. The
box is lead-lined and the lead i1s bolted on There appears to be no exhaust to the line (closed
offy The line contains a pig tailed bag of trash in the south end The floor appears to have
been swept There i1s a pile of tools in the center of the glovebox

Glovebox 989 and 990 are the same glovebox The glovebox contains two tube furnaces
There 1s a capped vacuum line on the south end of the glovebox and there 1s an empty airlock
The glovebox vacuum pump i1s under the glovebox and is likely to have internal contamination
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Glovebox 992 (GB-992) contains a large lab press, polishing equipment and balance in the
glovebox An enerpac hydraulic pump Is undereath the glovebox which services the press
The hydraulic system is likely to be contaminated internally There 1s a metal plate under the
press (not welded to the glovebox floor) which has been silicone sealed along the edge The
glovebox has an empty airlock

Glovebox 991 (GB-991) contains miscellaneous tools, check weights, and a balance The
glovebox floor 1s clean However, the floor under the glovebox is contaminated on the north
end

3.1.2.30 B779, Room 223

Hood 223-1 was used for beryllium work The floor in front of the hood 1s contaminated and
there 1s probable contamination in the exhaust line from the hood The hood Is dirty inside and
contains cans and beakers

There is fixed contamination on the sink top next to the hood

In the northwest corner there is a heater attached to a vent Lead tape covers the holes in the
south side of the heater cabinet There is fixed contamination on the front of the filters leading
into the cabinet

i

A vacuum coating surface Is in the south center of Room 223 The inside of the furnace I1s open
to the room through an open side port The furnace exhausts directly to the room

Contamination has been identified in the lab on the north wall There are large vacuum
systems on the east wall that may be internally contaminated

3.1.2.31 B779, _Room 225

Although there are no gloveboxes or hoods in Room 225 There is contamination on the
northeast cabinet and a hot spot on the floor next to the vacuum system

3.1.2.32 B779, Room 228

This room was used for sample preparation for x-ray analyses, plutonium metallurgy and
tensile testing.

Glovebox 045 (GB-45) contains an Instron testing machine It contains a six position and a two
position heat detector and miscellaneous tools There Is a glovebox well under the south end
of the box

B-box A-1 has low level internal contamination The B-Box contains two diamond cutoff saws
and a vacuum bell jar A metal plate with lead tape covers a hole in the box floor The lead
tape Is around the plate edges and attaches to the glovebox floor GB-192 contains six tube
furnaces and miscellaneous tools Four of the furnaces appear dated and could contain
asbestos The glovebox has an airlock
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GB-192 contains:six tube furnaces and miscellaneous tools Four of the furnaces appear to be
dated and could contain asbestos The glovebox has an airlock

Glovebox 202 contains a constant temperature bath on the east end with other miscellaneous
items GB -202 has an airlock which i1s empty There I1s lead tape around the windows

Hood 202 contains polishing and cutting machines The hood’s exhaust line runs to a large
overhead room filter plenum

Hood 468 S contains a sputtering coater in the west end which was used for coating plutonium
samples There are miscellaneous cans and tools in the box

Hood 468 NE contains a canner, balance, miscellaneous cans and tools There I1s a
disconnected vacuum pump under the hood which may be contaminated internally The intake
filter 1s under the hooded floor in the northeast comer

Hood 468 NW contains miscellaneous tools
Hood 198 does not have an exhaust filter

Glovebox 199 (GB-199) 1s lead lined which I1s epoxied on Glovebox 199 was used for
plutonium sample polishing The glovebox contains a vacuum fumace, a diamond cut-off saw,
a muffle furnace, balance, a five-position heat detector and an airlock The vacuum pump
located under the glovebox is likely to have internal contamination There are two pass-
throughs, one to Room 234 glovebox 205, and one to glovebox 203

GB -203 contains two polishing machines, an ultrasonic cleaner and miscellaneous tools
There i1s a vacuum system under the box which could be internally contaminated The
glovebox has a pass-through to room 234, glovebox 205C

Glovebox 200 contains a tube fumace on the west end and a constant temperature bath On
the east end there i1s miscellaneous tools throughout The airfock i1s on the east end The
vacuum system for the tube furnace is under the glovebox and likely to be internally
contaminated

GB-201 contains a microbalance which Is attached to a rubber gasket in the floor to dampen
vibration

There are five x-ray refractometers in Room 228 which are not believed to be contaminated

3.1.2.33 B779, Room 233

Room 233 is an office containing a workbench, desk and bookshelves This room 1s connected to
Room 235

779 CLUSTER DECOMMISSIONING PROJECT 1/6/97
32




Decommissioning Operations Plan 30 Area Description And Planned Activities

3.1.2.35 B779, Room 234

The room 234 gloveboxes (205A, B, C, D) were used for plutonium sample preparation as
described below

Glovebox 205 was used for sample preparation The glovebox contains a balance, assorted
tools and check weights There is a cover over the exhaust filter Above the glovebox is a
freon tank The vent for this tank i1s located in the glovebox A vacuum pump i1s located below
the glovebox It i1s suspected that this pump was used to fill the freon tank above the box GB-
205 has a pass-through that goes to the gloveboxes in Room 228

Glovebox 205A contains a piece of Lexan, a heat detector and an ultra-sonic cleaner that may
have used carbon tetrachloride No carbon tetrachlonde i1s present

Polishing of samples was performed in Gloveboxes 205B and 205C Both of these gloveboxes
have floor mounted polishers The gloveboxes also contain tools, sample holders, ultra-sonic
cleaners, heat detectors and empty bottles that at one time contained freon

Hood 205D was used for polishing and etching The glovebox contains tools, ultra-sonic
cleaners, controls and empty bottles GB-205 has a blanked off exhaust port with expanded
metal welded over the opening

Hood 205E 1s small in size and contained sample vial containers which are to be removed
during deactivation

Room 234 also contains two metallographs Both are contaminated and have signs that
indicate removable and fixed contamination i1s present The floor below the metallographs also
has radioactive contamination

The room'’s refrigerator was used to store chemicals for photo developing and sample molding
Room 234 has a fire cabinet which stored solvents and an acid cabinet which was used to
store acids such as nitric and hydrofluoric acid

Paint covers fixed contamination on the floor Room 234 contained several chemicals which
may have left a residue

3.1.2.35 B779, Room 234A

Room 234A contained an x-ray unit which has been removed from the room Room 234A is
now used for storage The floor has several areas with yellow paint indicating the possibility of
fixed contamination on the floor

3.1.2.36 B779, Room 234B

This room was used as a dark room There Is no expected contamination in this room
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3.1.2.37 B799, Room 235

Room 235 has a TEM (transmission electron microscope) It 1s not anticipated that the unit has
been radioactively contaminated

3.1.2.38 B779, Room 270

In the southeast comer of Room 270 i1s a ESCA used for surface analysis Glovebox 2115 was
not used and should not be contaminated Gloveboxes 972 and 973 were used for plutonium
and hydrogen studies Two x -ray units were removed, from the northwest comer, placed in
crates; and are being stored in Room 157 (these were contaminated) B-box 270 N i1s empty,
but the B-box is contaminated with U-235 Glovebox 3072 is contaminated with V-235 and has
some tools remaining inside the glovebox.

3.1.2.39 B779, Room 271

Room 271 was used as a low level mixed (LLM) waste storage area

3.1.2.40 B779, Room 272

Room 272 was a testing laboratory The center glovebox 6620 i1s uncontaminated Glovebox
6621 was used to support testing and is plutonium contaminated

3.1.2.41 B779, Room 273

Room 273 has fixed contamination on a box of electncal connectors

3.1.2.42 B779, Room 147

Room 147 was used for drum storage of non-RCRA drums and treatability study samples

3.1.2.43 B779, Room 150

Room 150 contains equipment used for welding and supercritical CO, cleaning The room
equipment includes EB welders, tanks, work benches, storage cabinets, vices, tool boxes,
fixtures, a fire cabinet, grinders, sanders and bookcases. The room has one welder, marked
“caution berylllum” and three hoods (150N, -S, and -W) connected to the building ventilation
system It is thought that minimal radiation operations were performed in this room The
possibility exits for contamination

3.1.2.44 B779, Room 152

Glovebox 208 was deactivated in 1995 Giovebox 208 is lead lined and lead taped The
glovebox contains a large vacuum furnace on the south end, which 1s open and empty The
critically drain on the south end of the box has been welded shut
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Glovebox 211 has been deactivated Glovebox 211 Is lead lined and epoxied and aadl taped
The glovebox has an airfock which 1s empty

There 1s an empty vault located in the north end of the room

There 1s contamination posting in the northwest comer of the room

3.1.2.45 B779, Room_ 153

Room 153 was used for drum storage and had one RCRA drum storage location to collect
leaded gloves This room also contains a trash compactor

3.1.2.46 B779, Room 153A

Room 153A appears to have been used for drum storage at one time This room contains
signs on the wall labeled “hot tooling” and “tntium” The room contains a trash compactor, a
lead drum shieid, and three abandoned pumps

3.1.2.47 B779, Room 153B

Room 153B is a down draft room Room 153B was used to open contaminated/potentially
contaminated enclosures and for repackaging drums

3.1.2.48 B779, Room 154
Room 154 was used for hydnding and dehydnding of plutonium

Gloveboxes 1363 (GB -363) and 1364 (GB-1364) is where hydnding/dehydnding was
accomplished Glovebox 7248 (GB -7248) is lead lined which i1s bolted on Lead tape has
also been used This glovebox contains three furnaces

There 1s a vacuum pump underneath GB-1364 which has internal contamination The
glovebox has an airlock on the south end GB-1364 has a cniticality drain on the south end
which s taped over and plugged.

Glovebox 1363 (GB -1363) is lead lined which is bolted on Lead tape has also been used
GB -1363 contains two fumaces and has an airlock at the south end There are two internally
contaminated vacuum pumps which were used to support GB-1363 operations The tray on
the outside of this box is contaminated

Glovebox 2025 (GB -2025) 1s non lead lined GB -2025 was used to burn off hydrogen from
the hydnding process The glovebox contains a torch and some miscellaneous tools GB -
2025 has an airlock
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Glovebox 1365 (GB -1365) has bolted on lead lining with lead tape The glovebox contains
miscellaneous jugs and containers The vacuum pump has a line to the airlock located on the
north end The cnticality drain on GB-365 Is painted with magenta paint indicating fixed
contamination

Glovebox 4933 (GB -4933) has bolted on leading Iining with lead tape over seams The
glovebox has a three space heat detector and hot plate The glovebox internal surface is
coated

3.1.2.49 B779, Room 155

Room 155 was a plutonium sample-mounting laboratory supporting auger spectroscopy
Room 155 had etching equipment, polishing equipment, a furnace and B-boxes to pull
samples out of the production line

Hood 155 NE was a 90 day accumulation area (779-2269 Hood 155 NE contains trash and
corroded laboratory equipment There 1s possible transite (asbestos) lining the hood

Glovebox 206-218 contains a muffle furnace, miscellaneous tools and a heat detector
Glovebox 206-219 contains a polishing wheel, burnables, and cutting disks

Glovebox 206-220 contains two polishing wheels

Glovebox 206-221 contains two electroetching units This glovebox Is internally contaminated
Glovebox 206-222 contains a cutoff saw, tools, balance, heat detector, and vacuum furnace
Glovebox 206-223 contains a polishing lap, miscellaneous tools and bushings There are two
vacuum pumps underneath glovebox 206-223, which access glovebox 222 The vacuum

system is internally contaminated There Is a criticality drain which has a cover over the bottom
outlet

Glovebox 206-224 contains a polishing lap and miscellaneous tools

B-box 206-225 contains electropolishing equipment There is direct contamination on the shelf
in front of the B-box

3.1.2.50 B779, Room 156

Room 156 I1s a calonmeter room The calonmeter and two portable air handlers (which are
contaminated) which remain in the room The air handlers have been wrapped in plastic and
tape
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3.1.2.51 B779, Room 157
Room 157 was used for various materials testing

Glovebox 223 (GB-233) houses a contaminated tensile testing machine GB-223 contains
miscellaneous tools, an old style heat detector and miscellaneous equipment

Glovebox 224 was used to prepare samples and is contaminated

Glovebox 222 was never connected It contains a tensile machine and 1s considered
uncontaminated

Glovebox 225 1s uncontaminated

Glovebox 226 contains a few tools There are two filter housings located external to and above
the glovebox

There are miscellaneous cabinets and electronic equipment iIn Room 157 |

3.1.2.52 B779, Room 159

Room 159 was a permitted storage area for RCRA waste (unit 779-90 42) This RCRA unit 1s
closed

3.1.2.53 B779, Room_ 160

This room was retrofitted in the early 1980’s as a pyrochemical development facility
Operations that took place in this room included Direct Oxide Reduction, Molten Salt
Extraction, Electrorefining Salt scrub, and other high temperature studies with plutonium and
americium

In 1985 there was a major stationary fumace breach in glovebox 865 which contaminated the
entire room with plutonium and amencium Walls, floors, ceiling, and pipes were painted after
decontamination to fix any residual contamination remaining

Glovebox 865 has a bolted lead lining There are two stationary furnaces in this glovebox
Contamination exists on all internal surfaces of the glovebox and there 1s a vacuum pump
located underneath the glovebox which i1s internally contaminated

Glovebox 867 is radioactively uncontaminated (never used) The door to the main line is
blanked off This box is labeled as being out of service It's lead lining 1s epoxied on There
are leaded glass windows over the plexiglas

Glovebox 863 (GB-863) has a lead lining which 1s epoxied onto the glovebox Attached toGB-
863 box 1s a chainveyor for moving materials between boxes
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There are two stationary furnaces In this glovebox The glovebox contains miscellaneous tools
and a furnace Iid in the south end

Glovebox 866 (GB-866) has a lead lining which is epoxied onto the glovebox This glovebox
has two wells intended for calonmeter The glovebox 1s connected to glovebox 863 by an
Intact rubber blank The glovebox should be uncontaminated

Glovebox 857 (GB-857) has a lead lining which 1s epoxied onto the glovebox GB -857 has an
airlock The glovebox contains furnaces, tools, and hot plates GB -857 1s serviced by a
vacuum pump which is likely to have internal contamination

Glovebox 862 1s a continuation of glovebox 863 GB-862 has a lead lining which 1s epoxied
onto the glovebox The connection between this box and glovebox 860 has contamination on
the external surface of the gasket separating the gloveboxes

Glovebox 860 (GB-860) 1s an SNM storage box It I1s water walled with lead epoxied on the
front of the box GB-860 contains a 32 position storage rack

GB-859 was the glovebox used for removing buttons and salts from crucibles GB-859 has a
lead lining which 1s epoxied onto the glovebox There 1s miscellaneous equipment In this
glovebox which includes a dnll press This glovebox also has an airfock on the west end
which i1s out of service

Glovebox 864 (GB-864) has a lead lining which 1s epoxied onto the glovebox GB-864 houses

a large tilt-pour furnace which never went hot There Is still a rubber blank (with metal backing)
sealing GB-864 from glovebox 862 There are no gloves on the gloveports of GB-864

Glovebox 858 (GB-858) is not lead lined GB-858 was to be a controlled atmosphere glovebox
used for drying salts which were used in the pyrochemical operations Adjacent to GB-858 are
two drying ovens for pre-drying the salts

There are cabinets on the south wall which did contain cans of salts (NaCl and KCl), as well as
unused ceramic crucibles

Glovebox 868 (GB-868) may be contaminated GB-868 I1s a conveyor line for transporting
matenals between glovebox 872 and 862

Room 160 also contains several control panels and other miscellaneous items Everything in
Room 160 i1s potentially contaminated

3.1.2.54 B779, Room 160A

Room 160A was a vault that was full of SNM Room 160A 1s empty of all SNM
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3.1.2.55 B779, Room 163

Room 163 s currently being used for storage of empty drums

3.2.2.56 B779, Other Rooms

The other rooms within Building 779 are mainly office areas and shower facilities These
rooms have a low potential to have significant hazards/risk

3.1.2.57 Building 729

As descnibed in Appendix 1 (section 1 2 4), Building 729 services the ventilation requirements
of a portion of Building 779 Building 729 contains a control room, emergency diesel generator
room and filter plenum room. There Is also a filter plenum duct brnidge between Building 779
and Building 729

Contamination within Building 729 is anticipated in the 4 stage glovebox exhaust plenum
system and the two stage building exhaust system

The sources within Building 779 will all be removed before the filter plenums in Buillding 729
are disabled. Temporary ventilation will be provided, as necessary to supplement the Building
729 ventilation system during the decommissioning process In addition the general
decommuissioning steps will be used in the Building 729 decommissioning process No special
activities are required in the remainder of Building 729 during decommissioning

3.1.2.58 Building 782

As described in Appendix 1, (Section 1 2 8), Building 782 services the ventilation requirements
of a portion of Building 779

The main features of Building 782 are it's three exhaust plenums, (Hood exhaust plenum,
glovebox exhaust plenum and general bullding exhaust plenum), exhaust fans and fire water
collection tank As with Building 729, the plenum filters in Building 782 are expected to be
contaminated

3.1.2.59 Building 727, Emergency Generator Facility
The Building 727 emergency diesel generator supplies backup electrical power to the Building

782 ventilation system to ensure continued operation of the exhaust fans Building 727
systems exhibit no unique hazards or nsk
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3.1.2.60 Other Cluster Buildings

Building780 Paint/Storage Facility
Building780A Metal Storage Facility
Bullding 780B Gas Bottle Storage Facility
Building 783 Cooling Tower Pump House
Bullding 784 Cooling Tower

Building 785 Cooling Tower

Building 786 Cooling Tower West Chiller
Building 787 Cooling Tower East Chiller

These facilities do not exhibit unusual hazards or sk No contamination 1s expected to be found in
any of these buildings

3.2 Decommissioning Overview

This section provides a general description of the sequential steps which will be followed to
decommission rooms/areas within the 779 Cluster If a unique condition exists within a specific
work area/component which requires special decommissioning techniques a bnef summary of the
proposed decommissioning approach i1s provided in Appendix 3 The detailed technical approach
to decommission an area/room of the cluster will be developed and approved in accordance with
the Integrated Work Control Package (IWCP) process The IWCP contains detailed instructions on
the sequence of decommissioning operations with specific controls and requirements to ensure
protection of the workers, public and environment

3.2.1 Objectives
The Engineering approach is based on achieving the following objectives

1) Maximize worker safety while completing the decommissioning activities In order to
accomplish this objective the use of engineering controls i1s maximized where feasible
Another important consideration 1s minimization of occupational exposure The
apphcation of ALARA principals to each activity will be accomplished by having a
dedicated Radiological Engineer as a part of the project team One of the primary
responsibilities of the Radiological Engineer will be ALARA job review

2) Minimize the potential to release hazardous and/or radiological matenal to the
environment The facility 1s expected to be fully decontaminated or have remaining
contamination fixed in place prior to disrupting the primary building containment If the
End State Cnitena has not fully been satisfied additional engineering controls will be
put in place prior to breaching the containment

3) Maintain project costs and schedule within projections Costs are usually a function of
adequate planning and risk projection As discussed later, a project team will be used
to plan the decommussioning efforts, thus minimizing unplanned activities By using a
team concept In the planning effort the potential risks will be better characternized
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Schedule flexibility will be maintained by providing several options in planning the
decommissioning tasks

4) Minmize waste generation The decontamination process selection plays an
important part in minimizing secondary waste streams Scarification/scabbling i1s the
primary decontamination method to be used on concrete surfaces Metal surfaces will
be decontaminated using a variety of techniques The surfaces will be wiped down
with cleaning solution, sprayed with strippable paint and potentially cleaned using
abrasive blasting Other processes (such as microwave ablation) may be used If
required and funded

5) Maximize the use of existing procedures and develop others as needed This will
allow focusing project team members on the task at hand instead of creating new
documents

3.2.2 Decommissioning Engineering Package/IWCP Preparation

The following describes the steps and the integrated “project team” approach which will be used to
develop IWCPs that adequately address the scope of work to be performed and specific
administrative and engineering controls which are required to be applied to specific
decommissioning operation

o Review Of Characterization Data and Historical Information

- The charactenzation will identify/verify the potential hazards within the work area so that the
IWCP can be developed to ensure that the individuals assigned to work within an area are
properly trained and protected The characterization will be conducted as described in Section
4 (Facility Characterization) and Appendix 3 (Charactenzation Survey and Work Summary
Matrix)

o Perform Engineering Walkdowns

- Engineering walkdowns will be performed to evaluate and define the specific
decommussioning techniques to be used and engineernng controls required to minimize
personnel exposure These walkdowns and tabletop work planning efforts will include
participation from an integrated “project team” composed of

- Radiological Engineering

- Radiological Operations

- Construction Management/Craft Forman

- Mechanical, Civil, Electrical and Instrument Engineering
- Waste Management

- Building Operations

- Industnal Health and Safety

- Craft

- Environmental Compliance Personnel
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Engineering Package/IWCP Development

- The engineering package development and IWCP process has been combined to develop
work instructions for the 779 Cluster Decommissioning Project Based on input from the
project team, walkdowns, characterization data and applicable building documents an
engineering package will be developed The engineering packages will contain detalled work
Instructions for all activittes The packages include engineered radiation controls, health &
safety practices, and waste management requirements, in addition to the decontamination,
disassembly, and size reduction instructions Work instructions will be written such that they
can be used directly as the IWCP [sometric drawings, piping & instrument drawings, and
photographs will be used as tools to supplement the work instructions The IWCP will be
reviewed and approved by critical members of the project team and applicable support groups

3.2.3 Description of Decommission Operations

Provided below 1s a summary description and typical sequence of operation which will be employed
during the decommissioning of work areas/rooms within the 779 Cluster These activities will be
controlled and authorized by a specific IWCP and may be modified, as appropriate, to address a
specific condition or hazard in a particular area or room

As required, additional radiological, industrial hygiene and safety characterization will be
performed to prepare appropnate work authorization documents such as Radiological Work
Permits, (RWPs), ALARA reviews and Job Hazard Analysis (JHA) This characterization process
will be an ongoing process throughout the decommissioning process to ensure the work area
hazards are adequately quantified and proper protection is provided

Prior to starting any activities, all involved personnel will participate in a pre-evolution briefing to
discuss the proposed work and to review the applicable safety requirements

If asbestos containing matenais will be disturbed as part of the scope of decommissioning
activity, the area will be abated by a qualified contractor prior to start of decommissioning work
The abatement activity will be carefully coordinated to minimize interface with other activities

Equipment and horizontal surfaces within a work area/room will be vacuumed and/or wiped
down with tack rags This will be performed to minimize personnel exposure to potentially
contaminated dust during subsequent decommissioning activities

Electrical power to components/systems to be removed will be de-energized, disconnected and
locked out in accordance with site procedures Electrical systems conduit which cannot be de-
energized or is required for continued decommissioning operations will be clearly identified
Temporary power may be utiized and will be clearly identified and controlled

Piping systems and equipment will be drained, isolated and locked out/tagged out prior to any
work on the system/equipment All collected liquids will be appropriately sampled and
managed/dispositioned in accordance with site waste management procedures
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o Interconnecting system piping, conduit, bracing and supports will be removed as necessary to
remove equipment and components from the room

o Equipment within the work area/room will be removed As a general rule equipment located at
floor level will be removed first to allow better access to overhead areas Equipment removal
may include the disassembly and decontamination of the equipment If it s determined to be cost
effective A variety of decontamination techniques may be used including a simple wipe down,
use of abrasive matenal such as scotch bnte, steel woo! or sandpaper More aggressive
methods discussed in Appendix 2 may be used if necessary All equipment and components to
be unconditionally released will be surveyed in accordance with the RFETS Radiation Control
Manual and associated implementing procedures prior to release

¢ Gloveboxes, B-boxes and hoods will be decommissioned using the following approach

- Equipment and components will be removed from the internal portions of the contamination
containment device This will facilitate the decontamination of the surfaces likely to be
contaminated

- Internal surfaces will be wiped down using tack rags, non-ionic clean solution, loose
matenals will be swept up and as required, a light abrasive matenal will be used such as
Scotch Brite More aggressive techniques may be used such as abrasive grit blast or other
methods discussed in Appendix 2

- Based on radiological survey measurements a strippable coating may be applied to fix
surface contamination during size reduction operations When approprate, the strippable
coating may be applied and removed several times to reduce surface contamination levels and
which minimize the volume of TRU waste generated.

- Lead shielding on the external surfaces of the gloveboxes will be removed to minimize the
generation of mixed waste

- Prior to the size reduction of a glovebox, B box or hood it will be enclosed in a contamination
control containment Depending on the layout of the room, the size of the component to be
size reduced and contamination levels, the containment may be erected around the
equipment, the equipment may be moved to a semi-permanent size reduction facility located
within Building 779 or the room/area in which the component is located will be equipped with
an airlock In any case the contamination control containment will be equipped with HEPA
ventilation to control the spread of contamination and minimize worker exposure durnng size
reduction and waste packaging operations

- Working inside a containment workers will size reduce the component using a varnety of
methods Including nibblers, saws and other metal cutting techmques Size reduction will be
performed as required to minimize waste volume and allow packaging in approved containers
All waste matenal will be charactenzed and packaged in accordance with site Waste
Management procedures as described in Section 8
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o After all equipment and systems have been removed from the room/area the exposed room
surface will be decontaminated as necessary The surfaces will be sampled/surveyed to
determine the need for further decontamination and to verify the effectiveness of the
decontamination process Room surfaces will typically be decontaminated by wipe down
and/or surface scarification methods such as scabbling or other similar technique
discussed in Appendix 2

3.2.4 Sequence of 779 Cluster Decommissioning

The overall approach Is to divide the 779 Cluster into workable sub-areas Planning and work
documents will then be developed around the sub- areas

The Building 779 Annex is the first sub-area to be worked The annex was chosen as the
first sub- area because

1) The annex was built as a stand alone structure

2) The annex also has separate ventilation and utilities which can be decommissioned
without affecting the remaining building systems or structures

3) Deactivation 1s scheduled for completion in early 97°

The second sub-unit consists of the Building 779 rooms, hoods and gloveboxes which exhaust
through the ventilation plenums in Building 729 These areas were chosen because they
contain a substantial amount of the remaining radioactive contamination hazard In addrtion,
the rooms and support systems for this area can be isolated from the remaining building

The third sub-area consists of the Building 779 rooms, hoods and gloveboxes which exhaust
through the ventilation plenums in Building 782 These rooms and the exhaust plenum contain
the remaining known contamination After the third sub-area i1s decontaminated the Building
779 Cluster’s further nisk to human health and the environment is minimal

As the equipment and systems are cleared from each sub-area of the building, an additional
engineering package will be developed to complete the removal of all remaining utilities to the
area This will include the ventilation systems and all electrical power within the area The
sub-area will then be sealed off until demolition of the building containing the sub-area
commences

Once Building 779 s sealed off, workers will use engineering packages for utility 1solation,
decontamination, and strip out of the satellite building associated with the Building 779 The
satellite buildings will then be ready for demolition

The final engineering packages will be demolition plans for the individual 779 Cluster facilities
These plans will detail the work steps and precautions required to accomplish the final
dismantlement of the buildings in the cluster The final demolitions are projected in the
attached schedule

779 CLUSTER DECOMMISSIONING PROJECT 1/6/97
44




Decommissioning Operations Plan 4.0 Facility Characterization

4.0 FACILITY CHARACTERIZATION
4.1 Introduction

The decommissioning of Building 779 requires that the physical, radiological and chemical
condition of the facility be assessed Characterization will be achieved through a combination of
facility walkdowns, review of historical records, interviews of personnel famihar with building
operations, direct measurement, non-destructive assay, and sample collection for laboratory
analysis The characterization data will be utilized for assessing potential hazards, waste
management, basis for the development of the technical approach to decommission, and support
the unconditional release of property/waste Facility characterization is an iterative process that will
build on existing information and continue through the decommissioning project

Characterization performed to support decommissioning activities will utiize the characterization
results collected during deactivation The information collected on the condition of the facility during
Deactivation will be turned over to the Decommissioning Project in the form of the project close-out
report and the endpoint document This will include the location and quantity of any holdup, gross
presence and location of loose and fixed radiological contamination, location and level of known
chemical hazards and the location and contents of stored matenals

The results of characterization activities will be used to support decision making both prior to
beginning decommissioning activities and throughout the decommissioning process As such, the
data will be available to project personnel, engineering, health and safety, radiological engineering
and decommissioning workers The characterization results will be an integral part of the
decommissioning planning basis for both the DOP and the more detail work planning documents
such as the IWCPs Resuits from selected sampling activities will include radiological and
hazardous constituent analysis

Characternization will be an ongoing process throughout decommissioning and will be implemented
in four basic phases as defined below

e Reconnaissance Level Characterization Survey

A survey and report designed to collect in a single document sufficient information to establish a
planning basis concerning the physical, chemical and radiological conditions of the facility
Characterization includes facility walkdowns, review and analysis of available characterization data
and additional assessments, as required, to complement existing data The Reconnaissance Level
Characterization Survey Report will serve as the technical basis to develop preliminary project
details and will be provided to the lead regulatory agency

e Process Survey

s Process surveys are routine radiological, industrial hygiene, and chemical sampling conducted
during decommissioning activities to assess equipment, component and building surface
contamination levels
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These surveys wilt provide detailed and current information on pre-job conditions and provide
an indication on the effectiveness of decontamination and decommissioning actions

e Final Decommissioning Survey

The final decommissioning survey is conducted to demonstrate that the radiological and chemical
contaminants within the facility have been reduced to levels that comply with the established
release criteria  The final decommissioning survey report will included as part of the project
administrative record and turned over to the Contractor's Environmental Remediation Department
for final site Remediation, as required

e Confirmatory / Verification Survey -

This survey I1s conducted to venfy that the facility and/or material removed meets established
release cntena The confirmatory/verification survey i1s performed by a third party, which provides
an independent review of the final decommissioning survey methodology and survey data

4.2 Reconnaissance Level Characterization Survey

The detailed results of the Reconnaissance Level Charactenzation Survey are contained in the
Reconnaissance Level Characternization Report (RLCR) Prowvided in this section is a discussion of
the purpose of the survey and how the information it contains was used to develop the DOP
Appendix 3 contains a hazard summary matrx for each room of the Building 779 Cluster The
hazard matrix identifies the hazards that are known or likely to be present This information was
used to develop the general decommissioning approach for Building 779

The Reconnaissance Level Charactenization has been performed for this project to establish a
preliminary estimate of the type of the physical, chemical, and radiological hazards of the facility
This includes the assembly and review of existing characterization data, taking samples, and
conducting inspections designed to complement existing information The purpose of the
charactenzation activities is (1) to evaluate the physical and chemical characteristics of radiological
and hazardous matenal contamination and the extent of contaminant distribution, (2) to assess the
environmental parameters that effect potential human exposure from existing and residual
radiological or hazardous material contamination, (3) to support the preparation of the detailed
decommissioning work plans, including the preferred approach for decontamination, equipment
removal, and waste disposal, (4) to estimate the type and amount of waste to be generated dunng
decommissioning, (5) to support required project plan considerations of dose assessments and As
Low As Reasonably Achievable (ALARA) analyses

The Reconnaissance Level Charactenzation Survey 1s designed to gather sufficient information to
establish a baseline of information conceming the physical, chemical, asbestos, and radiological
condition of the facility This includes taking samples or conducting inspections designed to fill the
gaps in the information currently available
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The Reconnaissancelevel Charactenzation Survey is intended to serve as the technical basis to
develop preliminary project details including cost, schedule, risk estimates, decommissioning
project engineering approaches and estimates for the type and volume of waste to be generated
The Reconnaissance Level Characterization Survey 1s a planning tool which will be supplemented
and further refined by pre-job and in-process characterization data It 1s not intended, nor
appropriate, to consider the Reconnaissance Level Charactenzation Survey as the final, wholly
comprehensive assessment upon which worker protection and safety decisions will be made
Additional radiological, industnal hygiene, and safety charactenzation will be performed, as
required, to prepare appropnate work authorization documents such as Radiological Work Permits,
ALARA reviews, IWCP’s and job hazard analysis (JHA) This type of characternzation data will
typically be obtained shortly before work i1s inttiated to ensure conditions have not changed and to
more accurately assess the hazards based on a detailed work plan. In addition, in-process y
characterization data will be used to assess the hazards associated with inaccessible areas and
systems This approach is both protective of the worker and environment and ensures the most cost
effective collection of data

The Reconnaissance Level Charactenzation Survey included the following elements

Review of Historical Information

Identify Contaminants of Concern

Define Intial Survey and Sampling Plans

Specify Data Quality Objectives

Conduct Sampling and Measurement

¢ Review, Analyze, and Venfy Data

e Prepare Reconnaissance Level Charactenzation Report

A systematic review of information about the history of the facility was performed Historical
information reviewed consisted of records or recollection of process knowledge, process upsets or
unusual events, and/or previous surveys and measurements The RLCR contains a list of the
documents that have been reviewed as part of the characterization effort This information was
used to narrow the list of potential contaminants and optimize the design of additional
characterization sampling and measurement.

The following contaminants of concern have iitially been identified based on an analysis of the
proposed work, facility history, walkdowns, and process knowledge [f other contaminants are
identified during the course of decommissioning, or additional information becomes available, these
contaminants will be included, as appropriate, In future charactenzation efforts

Plutonium - Interior of gloveboxes and ventilation systems
Amencium - Interior of gloveboxes and ventilation systems
Strontium - Interior of gloveboxes and ventilation systems
Yitnum - Interior of gloveboxes and ventilation systems
Thorium - Interior of gloveboxes and ventilation systems
Uranium - Intenior of gloveboxes and ventilation systems
Cobalt 60 - Source located in room 218
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Lead - Painted surfaces and shielding

Asbestos - Thermal system piping insulation, tile, adhesive
Berylium - Building and equipment surfaces

Acids - Nitne, sulfunc, and hydrochloric

PCBs - Electrical transformers

Solvents - Laboratory Chemicals

4.3 Radiological Characterization

The radiological characterization of the facility and equipment will make use of existing operational
radiation protection surveys, supplemented by additional surveys, to determine the presence and/or
level of contamination The radiological monitoning of radiation exposure tevels, contamination, and
airbome radioactivity will comply with requirements of 10 CFR 835, Rocky Flats Environmental
Technology Site (RFETS) Radiological Control Manual and implementing procedures The
characterization surveys will be performed by trained and qualified personnel using instruments that
are properly calibrated and routinely tested for operability. The results of radiological surveys will
typically be documented on a map The documentation will contain sufficient detail to permit
identification of onginal survey and sampling locations

Using the facility operational and radiological history, biased sampling locations will be selected to
quantify radioactivity based on suspected, or known, contamination at a given location Examples
include honzontal surfaces such as the tops of gloveboxes and piping in overhead areas.
Unbiased locations of unaffected areas will selected at random Examples of these areas include
office areas and areas where radioactivity I1s not expected

4.4 Asbestos Characterization

The objective of the asbestos matenal charactenization 1s to determine the type, quantity and
location of asbestos containing building matenal (ACBM) The charactenization of the buillding will
be conducted in several phases. These phases will correspond to the work areas identified by the
overall buillding decommussioning schedule Work areas will be characterized prior to the disruption
or removal of suspect matenals

Asbestos material charactenzation includes a review of documents detailing facility history, facility
construction drawings, faciity walkdowns, sample collection and analysis, and evaluation and
documentation of results and conclusions The asbestos characterization survey will be designed
and managed by a qualified individual per the requirements of 29 CFR 1926 1101 Samples will be
collected at locations identified duning the review of facility drawings and walkdowns Surveys will
be performed by trained individuals who follow written procedures All samples will be tracked from
sample collection, transport, and analysis All samples will be analyzed at a certified laboratory
Data will be recorded in an orderly and verifiable manner and will be reviewed by a qualified
Building Inspector for accuracy and consistency A report will be prepared summanzing laboratory
results including sample location, sample description, asbestos type and percent, non-asbestos
fiber types, matrix types and sample color
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4.5 Beryllium Characterization

Work areas and equipment where beryllium 1s known or suspected of being present will be
surveyed prior to disruption or removal of such items or surfaces Berylium smears will be collected
and analyzed from varnous equipment and surfaces within the faciity Sampling and analysis will
be conducted by trained individuals in accordance with the RFETS Beryliium Control Program

4.6 Lead Characterization

Lead shielding and lead-based paint are known to be present in the facility The general approach
will be to assume that all painted surfaces are lead-bearing unless proven otherwise This
approach will mintimize charactenzation costs and ensure worker protection Selected lead
sampling will be conducted by collecting media samples for analysis and/or with portable lead
detection equipment The sampling and analysis will be conducted by trained individuals using
written procedures

4.7 Documentation

During charactenization activities, several direct, indirect, and sample media samples will be
measured, obtained, and analyzed for radiological and hazardous material contaminants The
results will be used to determine the extent and magnitude of the contaminants and the basis for
estimating waste quantities and decontamination options Sample collection, analysis, and the
assoclated documentation will follow standard wntten procedures and meet the recommendations
and requirements of applicable regulatory agencies A chain of custody sample tracking form will
be used for each sample collected to account for the sample from collection to the point of analysis
Samples will be collected and documented in accordance with Laboratory Procedure No L-6294-A
“Sampling Within a RBA/CA” Results of all characterization activities will be documented In
applicable field notebooks and summarized in a brief characterization report This report will be
distributed to appropriate project personnel to support decisions made for waste management,
personnel protection decontamination, and other activities which may involve hazardous and
radiological contaminants Radiation protection for the sampling event and the sampling team will
be addressed under a Radiological Work Permit  Additional personal protective equipment for the
sampling activity will be as specified by Industnial Hygiene in the AHA

Records will be maintained as part of the project files in accordance with the cniteria established and
outlined in the DPP Appropriate project documents are sent to the Administrative Record
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5.0 BUILDING CLEANUP CRITERIA
5.1 Radiological

The purpose of this section is to provide the cleanup criteria for the most abundant contaminants
The cleanup cntena for these contaminants will be used to declare that the 779 Cluster facilities are
ready to be dismantied Although there are other contaminants not identified in this section, by
using the decontamination methods necessary to obtain the cleanup critena identified in this section
will remove the other contaminants which may be present at the start of the decontamination efforts
Section 4, Facility Charactenzation, Appendix 3, Characterization Survey and Work Summary
Matrix, and the Reconnaissance Level Charactenzation Report for this project identify the
contaminants which are expected to be present at the start of the decontamination The
characterization information I1s used to ensure workers are properly protected from the hazards in
the work area and to ensure the generated waste 1s properly/safely handled, packaged, and
managed

In accordance with the Rocky Flats Cleanup Agreement (RFCA), residual contamination levels
present on 779 Cluster building surfaces, equipment and demolition materals will be reduced to a
level that will not cause the maximally exposed member of the public to receive, through all
potential pathways, an effective dose equivalent (EDE) of 15 mrem above background in any single
year The RFETS Building Radiation Cleanup Standard(BRCS) will delineate the specific levels of
residual radioactive matenals contained in remaining building surfaces, equipment and demolition
debns that 1s comphant with the 15 mrem limit and appropriate ALARA considerations The BRCS 1s
currently being developed in coordination with the EPA, CDEH, and DOE The specific surface
contamination levels for removable and total activity will be determined using an appropriate dose
model such a RESRAD or RESRAD-Build Data collected during characterization and the Final
Decommissioning Survey will be input into an approved dose model to demonstrate compliance
The Final Decommissioning Survey will be conducted prior to the demoiition of the outer building
structure The survey techniques and methodologies described in NUREG 5849, Draft NUREG-
1505, and Draft NUREG-1506 wiil be used as a guide to develop and implement the Final
Decommissioning Survey Until such time as the Buillding Radiation Cleanup Standard 1s
approved, the critenia contained in DOE Order 5400 5 and associated RFETS radiation protection
procedures will be used to determine if buillding surfaces, equipment and demolitton debris 1s
acceptable for unconditional release

5.2 Equipment Unconditional Radiological Release Criteria

The unrestricted release of equipment removed from site will comply with DOE Order 5400 5,
RFETS Radiological Control Manual and associated RFETS radiation protection implementing
procedures When 10 CFR Part 834 1s approved the practices and procedures for the release of
property and waste matenals wilt be appropnately modified to ensure comphance
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w

5.3 Beryllium Release Criteria

The Berylium release critenia and survey methods will conform with the approved RFETS policies
and procedures Building surfaces and equipment suspected as being contaminated with beryllium
will be surveyed to assess the level of any residual contamination The surface contamination
action level for beryllium 1s 25 micrograms (ug) per square ft

5.4 Asbestos Containing Materials (ACM) Cleanup Standards

Prior to and dunng the course of the decommissioning project a comprehensive assessment and
abatement program will be implemented in accordance with the OSHA Standard 1926 1101,
Colorado Reg. 8 and the site specific Heath and Safety Practices Manual. Characterzation,
samphing/survey, abatement will be performed by qualfied personnel per the requirements of
OSHA and EPA and NIOSH The clearance standard or maximum allowable asbestos level
(MAAL) for areas after abatement was performed i1s as follows

¢ 001 fibers/cc2 utihzing the phase contrast mfcroscope means of analytical technique
s 70 structures/mm utilizing the transmission electron microscopy technique
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6.0 Authorization Basis Transitions

An authorization Basis 1s the document or collection of documents recognized by the DOE as the
contractual vehicle used to manage the nsk of operting a nuclear facility and immediate support
bulldings This group of buildings is typically called a cluster The Authorization Basis currently
addresses 779 Cluster and associated support buildings as described in section 1 of this document

The Authorization Basis provides a framework for compliance with the Price Anderson Amendments
Act under which a DOE nuclear facility must analyze the risk of operating the facility and establish
controls to imit the nsk Engineering and Administrative controls are incorporated into the
formalized risk reduction management docuemtns These documents are descnbed as the
Authonization Basis for operation of the faichty and include an auditable safety analysis such as a
Safety Analysis Report (SAR) The 779 Cluster SAR document includes the information gathered
inthe evaluation of the nsks Submittal and approval of the SAR contitutes a contract between the
contractors and DOE to operate a facility in accordance with the controls established in the
Authorization Basis

As depicted in Figure 6 1 the SAR identifies the Operational Safety Requirements (OSR) including
the verification of continued operation of critical equipment and monitors and operations within the
facility when the prescribed operational requirements can not be maintained

Prior to changine operations within a facility, a document 1s completed to venfy that the proposed
operation is within the imits established by the SAR If the SAR Iimits are inadequate for the new
operation, the SAR would be changed via formal revision or page chagne (when the change 1s
minor) Should an operation or condition be discovered which 1s perceived to be outside the SAR
safety limits an evaluation of the operation or condition i1s completed This evaluation is called an
Unreviewed Safety Questio Determination (USQD) The results of this evaluation could require the
curtailment of the operation, change in the facility design and/or other action, if the operation or
condition were found to be outside the SAR safety envelope This condition is called an
Unreviewed Safety Question (USQ) The USQ i1s the vehicle used to identify pootential safety
problems to DOE and wherer necessary, to restirict operations within the facility

6.1 Authorization Basis Transition

The authornization Basis for 779 Cluster is currently an approved SAR which was developed in 1987
under the DOE Albuquerque Field Office guidance and interpretation of DOE Order 54805 The
SAR nisk analysis and operationsl| requirements were based on the conditions exisiting in the
building duning weapons production The 779 Cluster SAR therefore, does not address the RFETS
change in mission, (reduction in nsk through deactivation and dedcommissioning of RFETS
facities) The 779 Cluster Operational Safety Requirements (OSRs) in Chapter 7 of the SAR
contain outdated and inadequate information

As decommissioning of 779 Cluster proceeds the nsk and source term will be reduced This will
result in a condition where many of the contols and OSRs currently in place are not required
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A specific process has been established to transition from the current AB to a set of controls
established within this docuemnt to protecxt the health and safety of the public workers and
envirojnmt dunng the Decommissioning Project

Iinkeeping with the present decommissioing objectives of RFETS and RFCA, the 779
decommissioning will be completed as a CERCLA Non-Time Critical Removal Action (see section
90) To minimize decommissioning project cost, schedule and maximize efficiency, the existing
infrastructure of RFETS will be used to the maximum extent possible in planning, engineering,
controlling and implementing the decommissioning work effort Wehn the existing infrastructure 1s
not adequate to support the CERCLA decommissioning process, the conflicting document will be
modified, revised or deleted A new document which provides the necessary controls, while
providing required worker safety will be written, approved and used to govern the decommissioning
activites The outdated authornization documents-identified in Table 6 1 are part of this infrastructure
There,fore the substantive requirements of the Table 6 1 Authonzation Basis documents have been
extracted and placed in Table 6 2 for continued implementation during the decommissioning
process

6.2 779 Operational Safety Requirements (OSR) Re-Evaluated

An autible safety analysis of the reduced scope of activites is being completed to venfy that the
remaining OSR survelllances are adequate to maintain worker, general public and enviromental
safety during th ecluster decommssioning The results of this safety analysis will be added to the
project specific Health and Safety Plan (HASP) The auditable safety analysis will be completed in
comphance with CERCLA nsk assessment guidance, taking due consideration of the RFETS
nuclear safety analysis procedures The RFETS nuclear safety analysis procedures implement the
requirements of DOE Order 5480 23, Nuclear Analysis Report and DOE Order 5480.22, and
Technical Safety Requirements

A cross reference between the SAR’s OSR requirements and the DOP OSR requirements has been
provided in Table 6 2 The 779 Cluster conditions which allow further reduction in the OSR
requirements have also been identified in Table 6 2. The auditable safety analysis discussed
above will also include an evaluation of Table 6 2's Downgrading Critena

Documentationfor discontinuing the identified safety controls will be documented by a letter to the
Project Adminustrative Record file
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Transition From SAR to DOP
Based A/B

Facility Operation
SAR

-SAR Accident Analysis Envelope Limits are continually Venfied

Through OSR implementation

- IF OSRs are not satsified remedial actions are dictatd by LCO’s
Deactivations

- Operations Curtailed

-SNM Removal and Consolidation
-Reduced Facility Hazard

l

Transition From SAR to DOP

- 779 Cluster Operational Safety Limits and Requirement Included in DOP
- Limits defining safety envelope are expanded as hazards are reduced by
completing decommissioning activites

- Safety Limits Verfied as required in section 6 of DOP

|

Decommussioning Project Complete

-Final State - No Operation Safety Requirements
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Table 61
Document Status Conditions Comments
SAR Approved 1987 | weapons Outdated, needs
production revisioned
operations
OSRs Approved 1987 | weapons Outdated, needs
production revisioned
operations
USQD-RFP-93 1170-TLF | 4/93 Pu storage These will be
HSP 31 11 closed out (for
non- the 779 Cluster)
compliance by the
decommissioning
project
USQD-RFP-93 1503-GL | 3/95 Raschig Ring
S non-
compliance
USQD-RFP-94 0615-AR | 3/94 HEPA filter
S testing non-
compliance
USQD-RFP-94 1186-BW | 3/95 revised DOE Pu ES&H
W 2/96 vulnerability
study
USQD-779-96 0274-ARS | 2/96 Pu holdup on

GB1363 filter

USQD-RFP-96 0741-GL
W

6/96

Transport and
handling SNM
containing
hither than
normal
americium
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Table 6 2
779 Cluster Decommissioning OSRs
Table 6 2A - Bunldmg_gharactenzatlon

Nuclear Safety Control

Nuclear Safety
Requirement

DOP Requirement

Downgrading Criteria

Category 2 facility

SAR or applicable other
authonzation basis and
H&SP

DOP and H&SP including
Bldg 779 D&D Auditable
Safety Analysis concerns

Pu Inventory less than 900
or 450 (if cnticality i1s
precluded) grams

Category 3 facility

SAR or applicable other
authonzation basis and
H&SP

DOP and H&SP including
Bldg 779 D&D Auditable
Safety Analysis concerns

Pu Inventory less than 8 4
grams

Radiological facility H&SP DOP and H&SP including
Bldg 779 D&D Auditable
Safety Analysis concerns
Industnal faciity H&SP H&SP Building Contamination

levesl are determined to be
below approved cleanup
cntena

Table 6 2B - Building Controls

Nuclear Safety Control

Nuclear Safety
Requirement

DOP Requirement

Downgrading Criteria

73,
731,
732

Confinement System

The secondary confinement
function must be maintained
when decontaminaton
activities are ongoing and
contamination levesl| exceed
approved cleanup critena
One stage of each installed
Zone Il exhaust system
HEPA filter shall be venfied
to operate at 99 9%
efficiency

No additional
Decontamination activites
required In area served by
confinement system and
removable radioactive
contamination, on building
surfaces and components,
have been reduced to meet
the approved building
cleanup standard

734,
7342,
7343

Safety Monitoning
Detection, and Suppression
Systems

Crticality Alarm System,

Fire Detection,

Fire Suppression

Safety monitoring,
detection, and suppression
systems are the cniticality
alarm system, fire detection
and fire suppression
systems These systems
shall be maintained operable
in accordance with the
appropriate consensus
standards as described in
the Decommussioning
Health and Safety Plan

These systems and
associated controls can be
shutdown and removed
when an analysis performed
in accordance with the
applicable standard shows
the system i1s no longer
needed Documentation
shall consist of a letter to the
Administrative Record and
the applicable site safety
managers
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Table 6.2
779 Cluster Decommissionig OSRs

Table 6 2B - Building Controls (Continued)

Nuclear Safety Control | Nuclear Safety DOP Requirement Downgrading Criteria
Requirement

74 Surveltiance Requirements | Surveillance requirements

741 Pnmary Confinement apply to testing, calibration,

742 System monitoring, and/or

744 Secondary Confinement inspection to ensure that

7442 System necessary quality and

7443 Safety Monitoning, operational status of

7444 Detection, and Suppression | systems and components
Systems are maintained Survelllance
Cnticality Alarm System | ensures that parameters and
Fire Detection set points are periodically
Fire Suppression venfied to be within

acceptable imits
Surveillance’s shall be
documented These
surveillance’s are included in
the Decommissioning

Health and Safety Plan
76 Administrative Controls Building 779 administrative | These D&D administrative
761 Training controls are descnbed in this | controls shall remain in
762 Internal Review & Change Building 779 effect until thuis D&D project
763 Program Decommissioning i1s completed
764 Procedures Operations Program (DOP)
765 Facility Management and will comply with the

765 Rocky Fiats Environmental
Technology Site (RFETS)

Decommussioning Program
Plan (DPP) Thisisin
agreement with the
approved Rocky Flats
Cleanup Agreement in the
(RFCA)
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7.0 HEALTH AND SAFETY

7.1 Introduction

7.1.1 Scope

The purpose of this section i1s to describe the health and safety controls and monitoning
program to be utiized durning the decommussioning of the 779 Cluster This program will be
implemented utihzing federal OSHA standards and site specific plans and procedures

7.1.2 Policy

it 1s the RFETS policy to ensure all employees are afforded a safe work environmentwhile
performing decommissioning activities on Building 779 and it's support facilities
Decommissioning operations will adhere to all federal, state, local and city regulations and
ordinances as applicable, to assure worker safety and safety to the public s maintained at the
highest level possible

7.1.3 Objectives

The major objectives of the health and safety controls and monitoring for the 779 Cluster
Decommissioning Project are to

Protect the decommissioning employees, surrounding workers, the public and environment
from potential and real hazards durning the decommissioning process

Ensure total safety management and quality 1s administered throughout the
decommissioning process

Develop and maintain a high level of healith and safety awareness that i1s practiced by all
levels of management, supervision and employees.

Establish a goal of zero lost time accidents for the entire decommissioning process of
Building 779 and support facilities

Foster excellent safety communications between all site work groups that are affected by
the decommissioning of Building 779 and its support facilities to ensure the intent and goals
of RFCA are met

Train project personnel so they are capable of completing assigned tasks safely and Iin
compliance with the applicable environmental and safety regulations

779 CLUSTER DECOMMISSIONING PROJECT 1/6/97

58




Decommissioning Operations Plan 70 Health And Safety

7.1.4 Technical Resources and Approach

Decommissioning will utilize the site specific Health and Safety Practices Manual as the upper
tier document to govern health and safety of the workers during the decommussioning process
A building-specific safety plan will supplement the site Health and Safety Practices Manual to
focus on the specific safety concerns (chemical, radiological, industnal and hazardous) in the
779 Cluster which exist or are created during the decommissioning process

Other safety documents may be developed as necessary to support new or changing
environments, dunng the decommissioning process They will be incorporated into the
appropriate plans and/or work instructions as conditions require their use Additionally the
appropriate OSHA standards (1910 and 1926) will be utilized and referenced as necessary to
safely conduct decommissioning work activities in Building 779 and it's support facilities

7.1.5 Job Safety Analysis

As discussed In section 4 0 (Facility Characterization) several types of hazards have been
identified in the 779 Cluster that will be evaluated to ensure the appropriate controls will be
included in the work instruction These hazards are identified in the Appendix 3 matrix

Based on these hazards, the work supervision and industnal hygiene personnel will perform a
Job Safety Analysis (JSA) for the work tasks which have the potential to injure or damage
personnel, property or the environment This JSA (Job Safety Analysis) will identify things
such as potential hazards, training requirements, protective control measures and special
equipment needs for specific job steps The job safety analysis will be implemented utiizing
the RFETS Health and Safety Practices Manual, Section 2 11, Job Safety Analysis

7.2 INDUSTRIAL SAFETY
7.2.1 Applications

Day to day industrial activities will be govered by OSHA standard 1926 (Occupational Safety
and Health Standards for the Construction Industry), RFETS Health and Safety Practices
Manual and other contractor and project-specific safety documents, as applicable The OSHA
standard 1910 (Occupational Safety and Health Standards for General Industry) will be utihzed
when OSHA 1926 does not cover or address a specific health and safety topic Areas to be
addressed, and implemented by utihzing the RFETS Health and Safety Practices Manual
include, but are not limited to

¢ First Aild and Medical Attention

o Fire Protection and prevention
Housekeeping/Egress

PPE

Employee Emergency Action Plans
Noise Exposure
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e Foot Protection

e Hearing Protection

e Head Protection

e Eye and Face Protection

o Safety Belts, Lanyards, Safety Nets and Lifelines
e Proper Tool and Machine Guarding
e Fall Protection

e Basic Electrical Safety

e Lockout and Tagout

Scaffolding Usage

Demolition

Welding/Cutting Operations
Ladder Safety

Basic Respiratory Protection

e Confined Space Entry

¢ Excavation/Trenching

e Ergonomic Concerns

e Bloodborne Pathogens

Individuals will be trained for specific job task (s) A project specific training matnx will be used
to identify training requirements for project personnel, (reference the RMRS training plan, RMS
- 004)

7.3 TOXIC/HAZARDOUS MATERIALS AND CHEMICAL SAFETY
7.3.1 Applications

Hazardous materials and chemical hazards are governed by the applicable regulations and
site specific Health and Safety Practices Manual A job safety analysis (JSA) will be completed
before handling, storing, transferring or disposing of these tems The JSA will identify job
specific training requirements The contractor’s training matrix must be structured to ensure
workers are trained according to their specific work task If workers are working with a specific
hazard (1 e , asbestos awareness), job specific training will be provided

Examples of work tasks which would require training verification or additional training are

Asbestos abatement

Lead movement and handling
Beryllium protection and clean-up
Toxic chemical control

Plutonium movement and handling
Toxic chemical handling and transfers
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¢ PCB management
o Hazardous matenals storage and transfer

Additionally, before handling any of these matenals personnel will be trained in the use of the
appropriate personnel protective equipment (PPE)

7.4 RADIOLOGICAL SAFETY

7.4.1 Applications

Radiological work activities are required to comply with 10 CFR 835 - Occupational Radiation
Protection, The U S Department of Energy Radiologtcal Controls Manual, The RFETS
Radiological Controls Manual (site RCM) and the RFETS Health and Safety Practices Manual
Areas of focus in radiological safety include

Applications of ALARA practices and principles
Radiological engineering work controls
Construction and Restoration Projects

Controlling the spread of contamination
Decontamination techniques

Ventilation usage and controls

Radioactive maternal handling, storage and control
External and internal exposure controls
Respiratory protection usage

Radiological worker training

Radiological worker training for special applications
Radiological performance indicator goals and standards
e Personnel contamination control

All personnel working In radiologically controlled work areas will be trained in the appropriate
procedures for proper monitoring, correct work techniques and the proper usage of PPE while
working in these areas In some cases a hazardous matenal or chemical environment might
be located in a radiologically controlled area If this occurs, the most protective PPE for the
most extreme hazard will be utilized for protective purposes

7.5 PROGRAM ELEMENTS
7.5.1 Applications
In preparation for the decommissioning of Buillding 779 and it's support facilities, key elements

of the Health and Safety Plan will be in place prior to starting the decommissioning efforts
Some of the key elements (of the safety program) are
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e General safety training for all workers involved In physical decommissioning work activities

¢ Specific safety training for workers and supervisors depending on the job task and
hazards nvolved

Supervisory safety task assignments criteria

The development of safety communication vehicles (i e , safety toolbox meetings, bulletin
board information, safety newsletter) etc

e Designations of competent persons
Establish employee stop work authornty process
o Establish process for all employees to correct safety and health hazards

7.6 EMERGENCY/INJURY MANAGEMENT S
7.6.1 Applications

The decommissioning process for Building 779 and it’s support facilities will utihze the site
Health and Safety Practices Manual for illness and injury reporting The Procedure HSP - 3 03
covers specific elements such as

Reporting requirements for injunes or illnesses of personnel
OSHA 200 form requirements

Classification of accidents

Reporting requirements for vehicle injuries/damage
Reporting requirements for property damage

Investigation requirements

Follow up actions for injunes/ilinesses

If a radiological incident report 1s required in the event of an occupational injury in a
radiologically controlled area, it will be processed in conjunction with the safety reporting forms
utiizing HSP - 3 02, Radiological Deficiency Report

7.7 WORK AREA MONITORING

7.7.1 Applications
e Procedures to be utiized for work area monitoring include the RFETS Health and Safety
Practices Manual and the RFETS Radiological Controls manual (site RCM) These
procedures include, but are not limited to the following

¢ Radiological Controls Manual - Chapter 4 - Section 422, Release Requirements to
Uncontrolled areas

e Site Health and Safety Practices Manual - Chapter 9 - Matenal Handling Storage

¢ Site Health and Safety Practices Manual - Chapter 3 - Industnial Hygiene

e Site Health and Safety Practices Manual - Chapter 18 - Section 18 10 and section 18 23,
Radioactive Matenal Transfer and Area Monitoring
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e Site Health and Safety Practices Manual - Chapter 20 - Environmental Safety
Site Health and Safety Practices Manual - Chapter 21 - Material Disposal

e Site Health and Safety Practices Manual - Chapter 30 - Fire Protection Policy, Programs,
Organization

Additionally, independent of decommissioning the 779 Cluster, the site air and water quality
groups will complete normal monitoring requirements for the Rocky Flats Environmental

Technology Site at time specified intervals Reference Section 9 O for a further discussion of
environmental compliance

779 CLUSTER DECOMMISSIONING PROJECT 1697
63




Decommissioning Operations Plan 8 0 Facility Waste Management

8.0 FACILITY WASTE MANAGEMENT

Waste types which may result from the decommuissioning of the 779 Cluster are radioactive, mixed,
hazardous, toxic and solid waste Waste generated as a result of decommissioning activities will be
managed in accordance with all relevant RFETS waste operations procedures State and federal
regulations and DOE Orders have been incorporated into the RFETS Waste Operations
Procedures

8.1 TRANSURANIC (TRU) WASTE

Transuranic waste is defined as waste that 1s contaminated with alpha-emitting transuranic
radionuchides having half-lives greater that 20 years and concentrations greater than or equal to
100 nCi/gram at the time of assay Transuranic waste, as defined, may result from the
decommissioning of Building 779 Less than 5% of the radioactive waste resulting from
decommissioning Is expected to be greater than 100 nCi/gram Duct and glovebox work are the
suspect items which may resuit in the production of TRU waste items will be decontaminated to the
lowest level feasible in order to minimize the production of TRU waste

8.2 LOW LEVEL (LL) WASTE

Low level waste I1s defined as radioactive waste that 1s not classified as TRU waste, spent nuclear
fuel, or by-product material as identified in DOE Order 5820 2A, Radioactive Waste Management
Low level waste contains less than or equal to 100 nCi/gram TRU radioactivity Approximately 95%
of the contaminated waste produced as a result of the 779 Cluster decommissioning activities are
anticipated to be low level in nature Where feasible, items will be decontaminated to free release
conditions Items that have been decontaminated to a free release condition will be transferred for
use at a different location within RFETS, for use at a different DOE facility, or sent to the Property
Utihization and Disposal (PUD) organization for appropriate handling

8.3 MIXED WASTE

Mixed waste I1s defined as waste containing measurable amounts of radioactive and RCRA
constituents At RFETS mixed waste Is characterized as either low level or transuranic based upon
the amount of radioactivity at the time of assay The 779 Cluster Decommissioning Project
anticipates a minimum amount of mixed waste The type of mixed waste that may be generated
includes, but i1s not limited to, radioactively contaminated lead, glovebox gloves, used pump oil, and
leaded glovebox windows Mixed waste generated from decommissioning activities will be stored
In permitted areas on-site or, where feasible, shipped to an approved off-site disposal site

8.4 HAZARDOUS WASTE

Hazardous waste I1s defined as waste that is listed or exhibits the charactenstics of corrosivity,
ignitability, reactivity, toxicity or that is listed in 6 CCR 1007-3, Section 261, 40 CFR 261, or 40 CFR
261, Subpart B The 779 Cluster Decommussioning Project anticipates some amount of hazardous
waste in addition to the mixed waste mentioned in Section 8 3
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8.5 INDUSTRIAL WASTE

Industrial waste 1s characterized as that waste which meets land fill requirements Industnal waste
will be generated as a result of the 779 Cluster Decommissioning Project This waste is expected to
be managed in accordance with applicable rules and regulations

8.6 WASTE MINIMIZATION

The philosophy of waste minimization will be utilized in the planning and management of the 779
Cluster decommissioning wastes Waste minimization will be accomplished using a waste life cycle
cost approach |f the cost to demonstrate that the item is not contaminated exceeds the cost for
waste disposal, the item will be disposed of as waste The evaluation may include disassembly, -
decontamination, and survey costs Elimination and reduction of waste generated as a result of
decommissioning Is high prionty. Standard decontamination operations and processes will be
evaluated for waste minimization potential and suitable minimization techniques will be
implemented

8.7 WASTE MANAGEMENT STRATEGY

The overall strategy for decommissioning of Building 779 will be approached on a room by room
basis Typically, waste matenals will be sorted at the time of removal and staged for further
decontamination, survey, recycle, processing and packaging

8.8 WASTE CHARACTERIZATION

The Building 779 Waste Stream Residue Identification and Characternzation (WSRIC) book s used
to describe each of the processes which are performed in Bullding 779 The process descriptions
identify the different types of chemicals used and wastes which are generated in completing the
various processes The WSRIC i1s being used to help characterize the residual matenals left in
Building 779 (See section 4 0)

The Building 779 WSRIC has been revised to include anticipated decommissioning waste streams
The Waste Management Plan for the 779 Cluster was developed using the WSRIC information to
forecast waste types which will be generated during the decommissioning effort

In general, waste generated from decommissioning includes contaminated and uncontaminated
equipment, tools, electrical conduit systems, piping systems, gloveboxes and facility structural
materials Decontamination will be performed in conjunction with decommissioning to remove
radiological contamination and hazardous constituents Hazardous matenals and excess chemical
swill be managed as waste, where applicable, and disposed of in accordance with established
procedures Mixed waste will be stored on-site, in accordance with the Hazardous Waste
Requirements Manual until the matenal can be shipped for final disposal Initial Waste Volume
Estimates are identified in Table 8 1
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The 779 Cluster contains many pieces of equipment which will be released to PU & D for
redistnbution, disbursement or recycle as scrap matenal

8.9 INTERIM STORAGE, TRANSPORTATION, AND FINAL DISPOSITION

The 779 Cluster Decommissioning Project will generate and package matenals suitable to meet
DOT transportation requirements Although excess chemicals are to be removed during
deactivation activities there could be some chemicals removed during the decommissioning
process All matenals and waste will be characternized, stored and disposed of in accordance with
the requirements of the Site Waste Management Program which meets the State and Federal
regulations
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TABLE 8.1
BUILDING 779 WASTE MATRIX
Room # Room LL Waste | TRUWaste | PU&D £ Drums Crates
Classif ft3 ft3
001 RBA 0 0 246 -
Main Hall COLD 0 0 215 -
fir 1
100 COLD 0 0 187 -
Vestibule
101 Hall COLD 0 0 215 - -
101A COLD 0 0 57 - -
103/103A COLD 0 0 2572 - -
103B
Mens
Locker Rm
104 COLD 0 0 TBD - -
Elevator
105 COLD 0 0 152 - -
106 COLD 0 0 113 - -
107 COLD 0 0 513 - -
108 COLD 0 0 74 - -
109 COLD 0 0 249 - -
110 COLD 0 0 248 - -
110A COLD 0 0 78D - -
111 COLD 0 0 250 - -
113 COLD 0 0 2960 - -
114 COLD 0 0 594 - -
115 COLD 0 0 3189 - -
115A COLD 0 0 878 - -
116 Hall to COLD 0 0 646 - -
Dock
116A COLD 0 0 TBD - -
1168 COLD 0 0 TBD - -
117 COLD 0 0 908 - -
118 Airlock 0 0 TBD - -
119 Hall RBA 0 0 TBD - -
120 COLD 0 0 78D - -
121 COLD 0 0 1628 - -
121A COLD 0 0 414 - -
121B COLD 0 0 174 - -
Guard Stat
122 RBA 0 0 1348 - -
123 RBA 0 0 TBD - -
124 RBA 0 0 332 - -
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TABLE 8.1
BUILDING 779 WASTE MATRIX
Room # Room LL Waste | TRUWaste | PU&D F£ Drums Crates
Classif ft3 ft3
125 RBA TBD 0 TBD - -
126 RBA 1271 0 38 - 11
127 RBA 8244 0 395 - 74
128 RBA 13 0 173 - 5
129 RBA TBD 0 TBD - -
130 RBA 72 0 0 - 1
131 CA 1046 16 125 2 9
132 RBA 253 0 172 - 2
133 CA/HCA 1843 16 111 2 17
134 RBA 0 0 163 - -
135 RBA 0 0 8D - -
136 RBA 0 0 236 - -
137 RBA 1323 24 363 3 12
138 HALL RBA 233 0 106 2
139 RBA 503 0 240 05 5
140 RBA 664 0 0 - 6
140A RBA 330 0 25 - 3
1408 RBA 120 0 76 - 1
141 RBA 170 0 238 - 2
141A RBA 276 0 128 - 3
141B RBA 276 0 124 - 3
141C RBA 149 0 81 - 1
142 RBA 0 0 196 - -
143 Awrlock CA 0 0 TBD - -
144 CA 0 0 TBD - -
Elevator
145 CA 35 0 1046 - 05
146 CA 3 0 651 1 0
147 CA 8 0 18 1 0
148 CA 0 0 TBD - -
149, CA 450 0 60 - 4
Annex Hall
150 CA 4720 0 860 - 42
151 CA 0 0 225 - -
152 CA 494 4 277 05 4
153 CA 54 0 0 - 05
153A CA 83 0 0 - 1
1538 HCA T8O 0 8D - -
154 CA 2081 16 273 2 19
155 CA 1201 16 196 2 11
156 CA 426 0 18 - 4
157 CA 1041 0 138 0 9
159 CA 662 0 128 - 6
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TABLE 8.1

BUILDING 779 WASTE MATRIX

Room # Room LL Waste TRU Waste | PU&D Fi3 | Drums Crates
Classif t3 ft3

160 CA 2361 24 328 3 21
160A CA 0 0 TBD -
161 CA 72 0 TBD - 1
162 COLD 0 0 TBD - -
163 CA 104 ¢ 78D - 1
164 Airlock CA 0 0 TBD - -
165 CA 0 0 78D - -
166 COoLD 0 0 78D - -
167 COLD 0 0 TBD - -
167A COLD 0 0 TBD - -
170 Dumb CA 0 0 TBD - -

Waiter

171 CA 0 0 TBD - -
172 Vault CA 0 0 8D - -
173 CA 0 0 8D - -
2 Fir Hall COLD 4 0 29 - 0
201 COLD 0 0 289 - -
201A/B COLD 0 0 322 - -
202 COLD 0 0 633 - -
202A COLD 0 0 TBD - -
203 COLD 0 0 TBD - -
204 COLD 0 0 78D - -
204A COLD 0 0 TBD - -
204B COLD 0 0 TBD - -
205 COLD 0 0 TBD - -
206 COLD 0 0 TBD - -
207 COLD 0 0 TBD - -
207A COLD 0 0 T8D - -
2078 COLD 0 0 TBD - -
207C COLD 0 0 TBD - -
208 COLD 0 0 TBD - -
209 COLD 0 0 TBD - -
210 COLD 0 0 TBD - -
210A COLD 0 0 TBD - -
211 COLD 0 0 TBD - -
212 COLD 0 0 TBD - -
212A COLD 0 0 TBD - -
213 COLD 0 0 TBD - -
214 COLD 0 0 78D - -
215Airlock COLD 0 0 TBD - -
216 Hall CA 104 0 43 - 1

217 CA 1063 8 212 1 10
218 CA T8D 8 TBD 1 -
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TABLE 8.1
BUILDING 779 WASTE MATRIX
Room # Room LL Waste TRU Waste | PU&D Ft3 | Drums Crates
Classif ft3 ft3
219 CA 0 0 TBD - -
220 CA 1029 8 373 1 9
221 CA 139 0 134 - 1
221A CA 55 0 82 - 05
221B CA 64 0 94 - 1
221C CA 46 0 42 - 05
222 CA 3675 28 190 35 33
222A CA 50 0 0 - 05
223 CA 1018 0 24 - 9
224 CA 145 0 0 - 1
225 CA 394 0 149 0 4
226 Stair CA T80 0 TBD - -
228 CA 3641 8 1640 1 33
229 CA 19 0 230 0 0
230 CA 40 0 127 - 0
231 CA 365 0 94 0 3
232 CA 18D 0 TBD - -
233 CA 13 0 323 - 0
234 CA 655 12 423 15 6
234A CA 76 0 3 0 1
234B CA 336 0 0 - 3
235 CA 520 0 30 0 5
236 Airlock T80 0 T8D - -
237 Hall T8D 0 TBD - -
270 CA 566 4 140 05 5
271 CA 149 0 97 0 1
272 CA 631 0 72 - 6
273 CA 21 0 48 - 0
274 CA 99 0 44 - 1
275 CA 118 0 100 - 1
277 CA 53 0 58 - 05
SUM 45666 192 30515 24 5 412 5

Cold - Uncontaminated Area

CA - Contamination Area

HCA - High Contamination Area
RBA - Radiological Boundary Area
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9.0 REGULATORY. AND COMPLIANCE ADMINISTRATION

All decommissioning actions will be in accordance with site procedures and infrastructure which
Integrates applicable State and federal regulations In addition, these actions will be completed as
a Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) removal
action implementing both Rocky Flats Clean-up Agreement (RFCA) and the Decommissioning
Program Plan (DPP) Actions beyond the scope of decommissioning, such as Environmental
Restoration activities, will not be addressed by this document

9.1 CERCLA REMOVAL ACTION

CERCLA was enacted by Congress in 1980 and amended by the Superfund Amendments and
Reauthonzation Act (SARA) in 1986 CERCLA was created to respond to situations involving the
past disposal of hazardous substances at industnal sites As such, it complements the Resource
Conservation and Recovery Act (RCRA) which regulates on-going hazardous waste handling and
disposal CERCLA does not contain specific requirements, but section 121 codified EPA’s existing
approach to comply with other environmental laws which are applicable or relevant and
approprniate

Non-Time Critical Removal Action (40 CFR 300 815) under CERCLA 1s the reguiatory methodology
currently identified for the completion of Decommissioning activities. The Department of Energy
(DOE) and the Environmental Protection Agency (EPA) issued the “Policy on Decommissioning at
DOE Facilities” (May, 1995), providing the structure for actions taken at those facilities This policy
was Integrated into the Rocky Flats Clean-up Agreement (RFCA) and i1s implemented in the
Decommissioning Program Plan (DPP) and in this document

9.2 RFCA

The DOE, EPA, and the Colorado Department of Public Health and the Environment (CDPHE) has
developed a TRI-party agreement, (called RFCA), for the cleanup of the Rocky Flats Environmental
Technology Site RFCA directs the process for decommissioning by providing a regulator action
time - table for CERCLA regulatory document review and a regulatory approach utiizing single
regulator oversight The provisions of RFCA comprise the legal document that descnibes the
relationships between the Agencies during decommissioning actions This was completed by
creating a common vision, 10 year plan, and implementable elements for near-term and
intermediate site conditions, (found in the preamble to RFCA) The Building 779 cluster is being
decommissioned to remove the risk associated with the facilities The decommuissioning project is
part of the ten year plan to put Rocky Flats in a safe environmental status

This DOP will follow the Inteninm Measures/Interim Remedial Action (IM/IRA) process as specified in
RFCA for its approval process This document was constructed with consultation of the Lead
Regulatory Agency (LRA) This document will be provided to the public, LRA, and CDPHE for a
simultaneous “review and comment” period of 45 days Within 14 days after the “review and
comment” peniod, DOE will develop responses to all comments and provide them to the LRA
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The LRA then has 14 days to approve or disapprove the comment responses and resulting modified
document The LRA may request an extension of the approval period based on good cause
communicated to DOE in a timely manner If the LRA disapproves of any responses or the modified
document, the LRA shall provide specific direction on how the document can be modified to get LRA
approval

9.3 Applicable or Relevant And Appropriate Requirements (ARARs)

To ensure protection of human health and the environment, the DOE, with oversite of the LRA, in
conjunction with the supporting regulatory agencies (SRA), are required to identify those
promulgated standards, requirements, criteria, or imitations that will be met during the
implementation of the remedy The identified promulgated, requirements, and statutes are calied
Applicable or Relevant and Appropriate Requirements ARARs are made up of

Applicable Requirements are those cleanup standards, standards of control, and other
substantive requirements, criteria, or imitations promulgated under Federal environmental or
State environmental or facility siting laws that specifically address a hazardous substance,
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site Only
those standards that are identified by a State in a timely manner and that are more stringent
than Federal requirements may be applicable (See 40 CFR 300 5)

Relevant and Appropriate Requirements are those cleanup standards, standards of control,
and other substantive requirements, critenia, or imitations promulgated under Federal
environmental or State environmental or facility siting laws that, while not “applicable” to a
hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance
at a CERCLA site, address problems or situations sufficiently similar to those encountered at
the CERCLA site that their use 1s well suited to the particular site. Only those State standards
that are identified in a timely manner and are more stringent than Federal requirements may be
relevant and appropriate (see 40 CFR 300 5)

Substantive requirements are those requirements that pertain directly to actions or conditions in the
environment Examples of substantive requirements include quantitative health-or nsk-based
restrictions upon exposure to types of hazardous substances (e g, MCLs establishing drinking
water standards for particular contaminants), technology-based requirements for actions taken upon
hazardous substances (e g, incinerator standards requiring particular destruction and removal
efficiency), and restrictions upon activities in certain special locations (e g, standards prohibiting
certain types of facilities in floodplains)

Administrative requirements are those mechanisms that facilitate the implementation of the
substantive requirements of a statute or regulation Administrative requirements generally include
the approval of, or consultation with administrative bodies, issuance of permits, documentation,
reporting, recordkeeping, and enforcement actions In general, administrative requirements
prescribe methods and procedures by which substantive requirements are made effective for
purposes of a particular environmental or public health program On-site response actions must
comply with substantive requirements and not administrative requirements, except as provided in
the Interagency Agreement (IAG) dated January 22, 1991
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Types of ARARs 1

The EPA established the three ARAR categories listed below to identify and classify ARARs The ‘
categories are used as guidance since some ARARs do not necessarily fall into this classification ’
system The type of ARAR is identified in the “Type” column in Table 1

o Chemical(C) - specific requirements are usually health or sk based numencal values or
methodologies which, when applied to site-specific conditions, result in the establishment
of numernical values These values establish the acceptable amount or concentration of a
chemical that may be found in or discharged to the ambient environment (1 e , air emissions,
wastewater discharges, etc )

o Location(L) - specific requirements are restrictions placed on the concentration of ‘
hazardous substances solely because they occur in special locations Typical location
restrictions include areas with sensitive or unique charactenistics such as wetlands, areas of
historical significance, or areas situated in locations requinng special precautions because
of seismic activity or floodplains

o Action(A) - specific requirements are usually technology or activity based requirements or
hmitations on actions taken with respect to management of the remediation waste or
closure of the facility These requirements are tnggered by the particular remedial activities
that are selected to accomplish a remedy

To-Be-Considered Standards

DOE may, when appropnate, identity other non-promulgated advisories, criteria, guidance

documents, or proposed regulations that are to be considered (TBC) to supplement an ARAR ‘
provision for a particular release TBCs are typically issued by Federal or State governments, are ‘
not legally binding, and do not have the status as potential ARARs However, TBCs are used in
determining the necessary level for the protection of human health and the environment The March

8, 1990 preamble to the final NCP rule (see 55 FR 8746) indicates that the use of TBCs Is

discretionary rather than mandatory

Of particular importance to the RFETS is the inclusion of DOE Orders Since DOE Orders are not
promulgated standards, they do not qualify as ARARs under the CERCLA definitions DOE facility
To the extent that DOE Orders supplement the implementation of an identified ARAR, they will be
treated as TBCs to develop a protective remedy

tate ARARs

Under NCP and CERCLA section 121, remedial actions must comply with ARARs which include
State promulgated environmental regulations that are more stringent than federal environmental
requirements and that are identified in a timely manner by the State The 1988 preamble to the
NCP states that the phrase of general applicability is meant to preclude consideration of State
requirements promulgated specifically for one or more CERCLA sites as potential ARARs For a
state requirement to be a potential ARAR it must be applicable to all remedial situations described in
the requirement, not just CERCLA sites (see 53 FR 51438)
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The March 8, 1990 preamble to the NCP defines the term “legally enforceable” to mean State
regulations issued In accordance with pertinent State procedures and that “contain specific
enforcement provistons or (are) otherwise enforceable under State law” (see 55FR 8746)

In terms of i1dentifying more stringent State requirements as ARARs, Section 121(d) (2) (C) () of
CERCLA states that a state standard, requirement, cnitena, or imitation (including any State siting
standard or requirement) which could effectively result in the statewide prohibition of iand disposal
of hazardous substances, poliutants, or contaminants shall not apply uniess the following conditions
are met

¢  The State standard, requirement, criterion, or imitation s of general applicability and was
adopted by formal means,

e The state standard, requirement, criterion, or imitation was adopted on the basis of hydrologic,
geologic, or other relevant considerations and was not adopted for the purpose of precluding
on site remedial actions or other land disposal for reasons unrelated to protection of human
health and the environment, and

e The State arranges for, and assures payment of the incremental costs of utihzing, a facility for
disposition of the hazardous substances, pollutants, or contaminants

ARAR Identification Process

The process of identifying ARARs and TBCs 1s specified in 40 CFR 300 400 (g), 40 CFR 300 430 (e)
(2), and 40 CFR 300 515 (d). In addition to the above mentioned statutory and regulatory
requirements, the EPA has published the following guidance documents for identification of ARARs
and TBCs

e CERCLA Compliance with Other Laws Manual Interim Final (EPA/540/G-89/006), August
1988,

e CERCLA Compliance with Other Laws Manual Part Il Clean Air Act and Other Environmental
Statutes and State Requirements (EPA/540/G-89/009), August 1989;

e  Superfund LDR Guide #5 - Determining When Land Disposal Restrictions Are Applicabie to
CERCLA Response Action (OSWER 9347 3 - 05/FS), July 1989,

e  Superfund LDR Guide #7 - Determining When Land Disposal Restrictions Are Relevant and
Appropriate to CERCLA Response Action (OSWER 9347 3-07FS), December 1989,

e ARARs Q&As Compliance with Federal Water Quality Critena (OSWER 9234.2-09/FS), June
1990,

e ARARs Q&As Compliance with the Toxicity Charactenstics Rule* Part 1 (OSWER 9234 2-
08/FS), May 1990,
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ARARs Q&As General Policy RCRA, CWA, SDWA (OSWER 9234 2-12/FS), January 1991,

e ARARs Q&As The Fund-Balancing Waiver (OSWER 9234 2-13/FS), January 1991,

e  CERCLA Comphance with Other Laws Manual RCRA ARARs - Focus on Closure
Requirements (OSWER 9234 2-04/FS), October 1989, and

e  CERCLA Compliance with Other Laws Manual Overview of ARARs - Focus on ARAR Waivers
(OSWER 9234 2-03/FS), December, 1989

The process of identification of ARARSs is described and graphically depicted in Section 1 2 4 of the
CERCLA Compliance with Other Laws Manual Internm Final (EPA/540/G-89/006), August 1988 In
general, the identification process involves a two-part evaluation to determine if the promulgated
environmental requirement 1s applicable or, if not applicable, relevant and appropriate

The first step in this process 1s to determine if the requirement i1s applicable The basic criterion for
determining if a requirement Is applicable Is that it directly and specifically addresses or regulates
the hazardous substance, pollutant, contaminant, action being taken, or other circumstance at the
site To determine if the particular requirement s legally applicable, it is necessary to refer to the
terms, definitions, and junisdictional prerequisites must be met for the requirement to be applicable
In addition, previous court decisions could also play an important role in determining If a particular
requirement s applicable

If the requirement is not applicable, the second step is to decide if it is both relevant and
appropriate  The basic considerations to make this decision are to determine if the requirement

1) regulates or addresses problems or situations sufficiently similar to those encountered at the
CERCLA site (1 e, relevance), and

2) 1s appropriate to the circumstances of the release or threatened release such that its use i1s well
suited to the particular site

Determining If requirements are relevant and appropnate is site-specific and must be based on best
professional judgement including the characteristics of the remedial action, the hazardous
substances present at the site, and the physical circumstance of the site and of the release

The site-specific conditions must be compared to the statutory or regulatory requirements The EPA
further clanfies that requirements determined to be relevant and appropnate do not need to be
legally enforceable (see 55 FR 8743)

The ARARs will be implemented in the Integrated Work Control Package (IWCP) by direct reference
to a procedure or by inclusion of a Site procedure modification This process provides a
documented compliance step, with a signature of completion for each action, within the
decommissioning process
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The ARARs list on Table 9 1 includes the applicable requirements that have been identified for this
779 Cluster Decommussioning Project Table 9 1 also documents the associate regulation for each
requirement and the Site’s procedure that implements these requirements

9.4 ENVIRONMENTAL ISSUES

The decommissioning efforts being completed will be in compliance with the RFCA, the DPP, and
this Decommissioning Operations Plan (DOP) RFCA dictates that the remedial actions are taken to
meet the requirements of a non-time critical CERCLA action A separate National Environmental
Policy Act (NEPA) evaluation (EIS or EA) is not required as the NEPA values required for a
CERCLA action are included in the DPP (identified by RFCA) which governs the decommissioning
program at RFETS

As specified in Site procedures, an Environmental Checklist was created during the planning phase
of the 779 Cluster Decommissioning project This document assists the project manager in the
identification of any environmental issues which must be addressed in completing the
decommissioning project

The 779 Cluster builldings are located within an Industnal Area The surface water, sub-basin
boundary roughly borders the south sides of Buildings 705 and 706, the west side of Bullding 779
and the south side of Solar Pond 207A The majonty of surface water in this sub-basin flows to a
storm water drain east of Building 779 (North of Building 727)

Surface water samples from the Building 779 Cluster drainage sub-basin will be collected using an
automated station located to pull samples from the entire sub-basin’s runoff The station consist of a
flow meter set to tnigger a portable sampler when surface water runoff from a storm event and/or
snow meit nises to a predesignated level A Geomation remote measurement and control radio-
telemetry unit 1s used to notify Surface Water personnel when a sample has been collected

Air 1ssues associated with Building 779 will be addressed in an evaluation of APENS permit for this
action, as well as, annual air stack emissions reviews Required monitoring will be evaluated for
each stage of the project

The Reconnaissance Level Charactenization Report identifies the potential hazardous contaminates
and the need for further analysis The Waste Management Plan and Building 779 WSRIC book
identifies waste streams which may be generated, approximate volumes, and other requirements
needed to ensure the packaging and waste identification meet the Waste Acceptance Criteria
(WAC) for the ultimate disposal site

RCRA permitted units currently located in Building 779 will be closed by the Deactivation Group or
by decommissioning using an approved RCRA closure plan

After the decommissioning efforts described in this document have been completed the area’s
custodianship will be transferred the Environmental Restoration (ER) organization so that ER can
complete the final remedial actions
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9.5 PERMIT IMPACTS

An evaluation of impacted permits has been be conducted during the review of the Environmental
checklist Air issues will be documented, through out the project via letter to file indicating
requirements for monitoring, development of APEN, and/or appropriate methodologies to minimize
the ongination of an effluent Water issues will be identified and monitoring will continue with a
baseline of at least one month to identify deviations Waste will be generated by site approved
waste generators and waste shall be managed in accordance with the Waste Management Plan for
this project RCRA permitted units will be closed in accordance with State regulation and the Rocky
Flats Part B Permit

9.6 HUD/HISTORICAL SITE

Building 779 1s eligible for listing on the National Register of Historic Places because of its varous
missions In the “cold war>" Remediation of the destruction of the buillding 1s required The
appropriate remediation documentation i1s being prepared and will be completed before the
buiiding 1s demolished

Similarly, the Housing and Urban Development evaluation (McKinney Act) for reuse as homeless
housing 1s In progress and will be completed before the building 1s demolished The building 1s
expected to be determined to be unsuitable for housing reuse because among other reasons, its
contamination levels and the inability to relocate the structure economically

9.7 PROPERTY ACTIONS

The Building 779 Cluster equipment removed during decommissioning will be evaluated for reuse
at RFETS or other federal facilities by the Property Utilization and Disposition (PU&D) organization
The equipment free-released (verified as uncontaminated) from the 779 Cluster 1s sent to PU&D for
final disposition
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TABLE 9.1 - FEDERAL AND STATE ARARs
FOR THE DECOMMISSIONING OF 779 CLUSTER

Requirement [ Citation | Type | Commentimplementation Process
ATOMIC ENERGY ACT (AEA) [42 USC 2200 et seq]
RADIATION OF THE PUBLIC AND THE DOE Order 5400 5 {10 This DOE Order establishes crtena for the
ENVIRONMENT CFR 834, Proposed} protection of human health and the
« Radiation Protection Standard - All Pathways Chapter ll 1a and Ill environment to ensure radiation exposure
{834 101} resulting from DOE activities does not
) Chapter Il 1b {834 102} exceed an effective equivalent dose for

*  Raduation Protection Standard - Aborne Chapter Il 1c {834 109} 100 mrem per year This radiation dose

Emissions Chapter 11 2 {834 11} limit also forms the basis for the release of

ALARA Process TBC

Effluent Discharges to Surface Waters

Effluent Discharges to Sanitary Sewer Systems
Residual Radioactivity Levels (Real Property,
Matenals, and Equipment)

¢ Monitoring and Surveillance

o e e o

Chapter Il 3a {834 201}
Chapter li 5 and IV
{834, Subpart D}
Chapter 11 6 {834 10}

radionuclides to the environment and the
release of properties for unrestricted use

Compliance with these citations 1s ensured
through adherence to implemented
through the RFETS Radiological Controls
Manual and Site Dosimetry Program
Radiological Work Permit controls are
used as direct input to the IWCP

ENVIRONMENTAL RADIATION PROTECTION
STANDARDS FOR MANAGEMENT AND

40CFR 19103

Standards apply to TRU waste only

DISPOSAL OF SPENT NUCLEAR FUEL, HIGH c Compliance with 40 CFR 141 03 is ensured
LEVEL, AND TRANSURANIC RADIOACTIVE by adherence to the Radiological Controls
WASTE - Radioactive Dose Standards Manual
RADIOACTIVE WASTE MANAGEMENT DOE Order 5820 2A Waste packaging requirements of Waste
¢ Management of Transuranic Waste Chapter i Management Operations Procedures,

- Temporary Storage at Generating Sites 3e 1001-1103, implement these guidance
e Management of Low-Level Waste Chapter (i functions into all Radiological Waste

- Performance Objectives 3a Streams

- Performance Assessment 3b TBC

- Waste Characterization e

- Disposal 3

- Disposal Site Closure/Post Closure 3

- Environmental Monitoring 3k
STATE OF COLORADO LOW LEVEL WASTE | 6 CCR 1007-14 A Same as above
OCCUPATIONAL RADIATION PROTECTION 10 CFR 835 C/A | Radiological Control Manual and RadCon

Procedures implement this function

A - Action Specific ARAR

C - Chemical Specific ARAR
L - Location Specific ARAR
TBC - To Be Considered
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TABLE 9.1 - FEDERAL AND STATE ARARs
FOR THE DECOMMISSIONING OF 779 CLUSTER

Requirement Citation | Type | Comment/implementation Process
CLEAN AIR ACT (CAA) [42 USC 7401 et seq]
AMBIENT AIR QUALITY STANDARDS 5CCR 1001-14 National Ambient Air Quality Standards
[40 CFR 50] (NAAQS) are considered to be chemical-
specific ARARs to assess the quality of
C ambient air and the need to remediate a
particular IHSS to maintain the quality of
the ambient air The site’s Air Monitoring
Program is implemented in 4D21-ENV-
AQ 11 and several level four procedures
COLORADO AIR POLLUTION REGULATIONS | 5CCR 1001 Regulation No 1 Section Il D(2)(b), (e),
o Emussion Control Regulations of Particulates, [40 CFR 52, Subpart G) (f), and (h) requires control measurements
Smokes, Carbon Monoxide, and Sulfur Oxides to be implemented for construction
- Particulates activities, haul roads, haul trucks, and
- Emission Monitoring Requirements for Existing demohtion activities, respectively, to
Sources prevent the emission of fugitive
-Sulfur Dioxide Emission Regulations [5 CCR 1001-3) A particulates in excess of air standards
Regulation Nos 3, 6, 7, 8, and 15 would be
o A Contaminant Emissions Notices [5 CCR 1001-5] an ARAR only if the remedial action
Standards of Performance for New Stationary {5 CCR 1001-8) involves the specific emission source
Sources regulated
{5 CCR 1001-10} The Site’s Air Monitonng Program is
* Control of Hazardous Arr Poliutants [5 CCR 1001-19] implemented in 4D21-ENV-AQ 11 and
o Emussions of Ozone-Depleting Compounds several level four procedures
NATIONAL EMISSION STANDARDS FOR 40 CFR 61, Subpart H Demonstration of comphance with 40 CFR
HAZARDOUS AIR POLLUTANTS 61 92 1s performed on a sitewide basis
o  National Emission Standards for Emissions of 92 taking into consideration all RFETS
Radionuciides Other Than Radon From 93 C/A | sources Stack monitoring s required for
Department of Energy Facilities all release points which could contribute
- Standard greater than O 1 mrem/yr
- Comphiance and Reporting The Site's Air Monitoring Program is
implemented in 4D21-ENV-AQ 11 and
several level four procedures
COLORADO AIR QUALITY CONTROL Regulation 8 Integrated into site procedure for
COMMISSION Asbestos and training requirements for
e Part B - Emission Standards for Asbestos Decommuissioning workers The Site’s Air
A Monitoning Program 1s implemented in

4D21-ENV-AQ 11 and several levei four
procedures

A - Action Specific ARAR

C - Chemical Specific ARAR
L - Location Specific ARAR
TBC - To Be Considered
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TABLE 9.1 - FEDERAL AND STATE ARARs
FOR THE DECOMMISSIONING OF 779 CLUSTER

TBC - To Be Considered Requirement |

Citation

| Type | Comment/implementation Process

FEDERAL WATER POLLUTION CONTROL ACT{aka Clean Water Act (CWA)} [33 USC 1251 et seq ]

COLORADO BASIC STANDARDS AND 5 CCR 1002-8 Non-AEA radionuclides that have
METHODOLOGIES FOR SURFACE WATER Statewide surface water standards will be
e Antidegradation Rule 318 considered potential ARAR's  Site-
o Water Quality-Based Designations 3111 specific standards not associated with a
3112 use classification and AEA regulated
¢ a?st'c Stafrlgargf lt\pphcable to Surface C | radionuclides are not ARARs because
aiers of the State 3116 they do not meet the cnitena of “general
o Testing Procedures applicability” and/or enforceability in 40
CFR 300 400(g)(4) and are, therefore, not
“promulgated *
Implementation of these requirements are
found in Site EMD Standard Operation
Procedures, Vol IV SW 02
COLORADO BASIC STANDARDS FOR 5 CCR 1002-8 implementation of these requirements are
GROUND WATER found in Site EMD Standard Operation
Procedures, Vol IV SW 02
e Classifications of Ground Water 3114
e Ground Water Quality Standard
¢ Point of Compliance o
3115
3116
Requirement | Citation | Type | Comment/implementation Process

OCCUPATIONAL SAFETY AND HEALTH ACT (OSHA)

OSHA Standard for Construction Activities

29 CFR 1926

A This 1s implemented in the Health and
Safety Manual for Decommissioning

A - Action Specific ARAR

C - Chemical Specific ARAR
L - Location Specific ARAR
TBC - To Be Considered
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TABLE 9.1 - FEDERAL AND STATE ARARs
FOR THE DECOMMISSIONING OF 779 CLUSTER

Requirement

| Citation

| Type | Comment/implementation Process

SOLID WASTE DISPOSAL ACT {aka Resource Conservation and Recovery Act) [42 USC 5 6901 et seq ]
SUBTITLE C HAZARDOUS WASTE MANAGEMENT [Colorado Hazardous Waste Act (CRS 53 25-15-101 to -217)]

The State of Colorado is authonzed to administer portions of the hazardous waste management program (e g, RCRA) to
regulate the generation, treatment, storage, and disposal of hazardous waste within Colorado Although the Colorado
hazardous waste management regulations are similar to the federal requirements, both the federal and the state regulatory
citations are provided for reference purposes and to denote that both federal and state requirements were considered in
establishing the identifying the ARAR requirement adopted for remediation of the RFETS Only substantive portions of
the regulations are required under CERCLA actions for onsite activities

IDENTIFICATION AND LISTING OF 6 CCR 1007-3, 261 A | RCRA Requirements are implement
HAZARDOUS WASTES [40 CFR 261] through the Hazardous Waste
Requirements Manual (1-10000-
HBM))
GENERATOR STANDARDS 6 CCR 1007-3, 262 Persons who generate solid wastes
e Hazardous Waste Determinations [40 CFR 262] are required to determine if the waste
e Record Keeping and Reporting " Is hazardous The definition and
Requirements procedures contained in 6 CCR 1007-
- Record Keeping and Reporting 40to 43 A 3,261 [40 CFR 261] are to be
Requirements followed to make this determination
RCRA Requirements are implemented
through the Hazardous Waste
Requirements Manual (1-10000-
HRM)
CONTINGENCY PLAN AND EMERGENCY 6 CCR 1007-3, 264, The existing RFETS contingency plan
PROCEDURES Subpart D will be reviewed and revised
e Purpose and Implementation [40CFR264 SubpartD] | A | accordingly to ensure that the
e Content of Plan 51 procedures are adequate to respond
¢ Emergency Coordinator gg to any new conditions posed by the
o Emergency Procedures 56 remedial actions and/or the operation

of new hazardous waste management
faciites RCRA Requirements are
implemented through the Hazardous
Waste Requirements Manual (1-
10000-HRM)

A - Action Specific ARAR

C - Chemical Specific ARAR
L - Location Specific ARAR
TBC - To Be Considered
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TABLE 9.1 - FEDERAL AND STATE ARARs
FOR THE DECOMMISSIONING OF 779 CLUSTER

Requirement 1 Citation | Type | Commentimplementation Process

SOLID WASTE DISPOSAL ACT (aka Resources Conservation and Recovery Act) [42 USC § 6901 et seq ]
SUBTITLE C HAZARDOUS WASTE MANAGEMENT [Colorado Hazardous Waste Act (CRS 83 25-15-101 to - 217)]

MANIFEST SYSTEM, RECORDKEEPING, AND | 6 CCR 1007-3 Part 264, RCRA Requirements are implemented
REPORTING Subpart E through the Hazardous Waste
o Applicability [40 CFR 264, SubpartE] | A Requirements Manuali (1-1000-HRM)
e Operating Record 70
+ Avaiability, Retention, and Disposition of 73

Records 74
CLQSURE AND POST-CLOSURE 6 CCR 1007-3, 264 RCRA Requirements are implemented

Subpart G throughout the Hazardous Waste

e Closure Performance Standards {40 CFR 264, Subpart Requirements Manual (1-10000-HRM)
¢ Disposal or Decontamination of Equipment, G] A

Structures and Soils 111
¢ Maintenance, Monitoning, Secunty, and Care 114

Post-Closure Use of Property 117
USE AND MANAGEMENT OF CONTAINERS 6 CCR 1007-3, 264, RCRA Requirements are implemented
o Condition of Containers Subpart | throughout the Hazardous Waste
o Compatibility of Waste with Containers [40 CFR 264, Subpart I] Requirements Manual (1-10000-HRM)
¢ Management of Containers A
¢ Inspections

- Containment System Design and

Operation
- Containment for Ignitable or Reactive
Wastes

- Containment for Incompatible Wastes

o Closure

A - Action Specific ARAR

C - Chemical Specific ARAR
L - Location Specific ARAR
TBC - To Be Considered
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_ TABLE 9.1 - FEDERAL AND STATE ARARs
FOR THE DECOMMISSIONING OF 779 CLUSTER

Requirement | Citation | Type | Comment/implementation Process

SOLID WASTE DISPOSAL ACT (aka Resources Conservation and Recovery Act) [42 USC 6 6901 et seq ]
SUBTITLE C HAZARDOUS WASTE MANAGEMENT [Colorado Hazardous Waste Act (CRS 83 25-15-101 to - 217)]

TANK SYSTEM 6 CCR 1007-3 Part 264, Esther existing or new tank systems will be
e Containment and Detection of Releases Subpart J used to treat or store hazardous waste
- Secondary Contaimnment [40 CFR 264, Subpart J) generated as a result of remedial
- Secondary Containment Devices activities Existing tank systems will only
-- External Liner be used if it 1s determined that the tank
-- Vault System A system is adequate and has sufficient
- Double-Walled Tanks integnty to prevent farlure of the tank
- Ancillary Equipment system dunng the proposed now use

Existing tank systems will be closed in
accordance with approved closure plans
or IM/IRA documents

e Inspections
e Response to Leaks or Spills and Disposition of
Leaking or Unfit-for-Use Tank Systems

e  Closure and Post-Closure Care RCRA Requirements are implemented

through the Hazardous Waste
Regquirements Manual (1-10000-HRM)

LAND DISPOSAL TREATMENT STANDARDS | 6 CCR 1007-3, 268 Waste Management plans will be
e General (Subpart A) 7 developed to ensure compiiance with
- Ditution Prohibition as a Substrtute for 9 the Land Disposal Restrictions The
Treatment performance requirements for
-Waste Analysis hazardous waste treatment systems
-Special Rules Regarding Wastes that Exhibit a will be based on the LDR Treatment
Charactenstic Standards contained in Subpart C
30
e Prohibitions on Land Disposal (Subpart C) 31 RCRA Requirements are implemented

- Waste Specific Prohibitions - Solvent Wastes 32

- Waste Specific Prohibitions - Dioxin-Containing A throughout the Hazardous Waste

Wastes 33 Requirements Manual (1-10000-
- Waste Specific Prohibitions - California List 34 HRM)
Wastes 35

- Waste Specific Prohtbitions - First Third Wastes | 36
- Waste Specific Prohibitions - Second Third
Wastes
- Waste Specific Prohibitions - Third Third
Wastes
- Waste Specific Prohibitions - Newly Listed
Wastes

A - Action Specific ARAR

C - Chemical Specific ARAR
L - Location Specific ARAR
TBC - To Be Considered
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TABLE 9.1 - FEDERAL AND STATE ARARs
FOR THE DECOMMISSIONING OF 779 CLUSTER

Requirement

|

Citation

| Type | Comment/implementation Process

TOXIC SUBSTANCES CONTROL ACT (TSCA) [15 USC 2601 et seq ]

LABELING OF PCBs AND PCB ITEMS 40 CFR 761 40 AND 45 A | TSCA Requirements are impiemented
through the TSCA Requirements
Manual (1-10000-TRM)
STORAGE REQUIREMENTS FOR PCBs 40 CFR 761 65 TSCA Requirements are implemented
¢ Time Limits through the TSCA Requirements
e Facility Cntena Manual (1-10000-TRM)
e  Temporary Storage A
¢ Inspections
o Container Specifications
e Marking
® __Laboratory Sample Exemption From Maniesting
DECONTAMINATION 40CFR 76179 A | TSCA Requirements are implemented
¢ Contaners through the TSCA Requirements
¢ Movable Equipment Manual (1-10000-TRM)
PCB SPILL CLEANUP 40CFR 761125 40 CFR 761 Subpart G is entitied PCB
¢ Requirements for PCB Spill Spill Cleanup Policy and thus many of
- Disposal of Cleanup Debns and Matenals the sections in Subpart G, specifically
- Determination of Spill Boundares for spills after May 4, 1987, are “to be
- gg'als %f < 300 ppm PCBs, Involve, < 1 of considered” (TBC), 40 CFR 761 125
S by contains PCB cleanup requirements
. gg'gz %fyz w5t°° ppm PCBs, Involve, 211 of A thabt may be considered er‘xforce:blg
substantive environmental standards
- Lmﬁs Limits and Actions Within the First 24 and thus potential ARARs

- Requirements for Decontaminating Spills n
Outdoor Electncal Substations

- Requirements for Decontaminating Spills n
Restnicted Access Areas

- Sampling Requirements

TSCA Requirements are implemented
through the TSCA Requirements
Manual (1-10000-TRM)

A - Action Specific ARAR

C - Chemical Specific ARAR
L - Location Specific ARAR
TBC - To Be Considered
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10.0 QUALITY
10.1 INTRODUCTION

Currently Rocky Mountain Remediation Services (RMRS) Is task with the management control and
oversite of the Building 779 Cluster Decommissioning Project As such, RMRS quality assurance
plan will be used to monitor the quality aspects for the project activiies RMRS has developed a
Quality Assurance Program Plan (QAPP)document number 95-QAPP-001 which will be used to
ensure the Building 779 Cluster Decommissioning Project activities meet the necessary quality
requirements. The QAPP that describes roles, responsibilities, and methodologies for ensuring
comphliance with DOE Order 5700 6C (the Order), and 10 CFR 830 120 (Price-Anderson
Amendments Act, also known as.the Rule) Since the Order and the Rule are inclusive of the same
critenia, RMRS incorporates the requirements into a single QAPP The QAPP is a controlled
document and 1s distributed through the RMRS document control system

The 779 Cluster Decommuissioning Project will follow the requirements of the RMRS QAPP The
development and approval of the Decommissioning Program Plan will further define the
requirements applicable to quality assurance needs for decommissioning projects, and will be
utihzed to meet the governing Quality Assurance Program Plan

10.2 PURPOSE AND SCOPE

The RMRS QAPP defines the strategy and controls currently employed, or to be developed and
implemented by RMRS to consistently deliver products and services that meet the requirements of
customers/stakeholders The QAPP serves as a map of the current controls employed by RMRS,
and presents a concise strategy for the continuing development of the RMRS QA Program
Currently, RMRS 1s implementing the established Site controls, procedures and documents
approved by the Integrating Management Contractor, Kaiser-Hill

The QAPP is relevant and applicable to the specific operations of RMRS and its subcontractors, and
where applicable, to the interface controls between RMRS and Kaiser-Hill, and between RMRS and
other Kaiser-Hill subcontractors Subcontractors to RMRS are required to submit a quality program
which meets equivalent standards to RMRS'’s QAPP

10.3 PROGRAM REQUIREMENTS

The QAPP identifies the QA elements of the RMRS QA Program and defines them in the context of
implementing programs and controls Specific programs and controls are also identified in the
QAPP, such as floor level procedures, plans, and documents used to control all activities involved in
the 779 Cluster Decommissioning Project The QAPP s binding on all RMRS personnel RMRS
personnel understand the program’s impact from training, indoctrination, and the commitment
evidenced by management
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10.3.1 Quality Assurance Systems and Description
General

RMRS requires that decommissioning activities be appropriately planned in accordance with
the provisions of the QAPP, and that when activities deviate from planned outcomes and
indicate significant conditions adverse to quality, RMRS personnel are required to stop the
activity until corrections can be made

RMRS places accountability for quality with the individuals accomplishing the work activities,
and further holds those individuals accountable for seeking means to continuously improve.
RMRS provides its participants with the tools, continuing training, and latitude to do the nght
things, above merely doing things nght - - - -

All RMRS personnel are responsible for performing activities in accordance with approved
documents, identifying and participating in quality improvements, knowing customers,
suppliers, and processes with which associated; exercising stop work authority over significant
conditions adverse to quality, and for attending training

RMRS QA Organization

One of the key elements of an effective quality assurance program is identification of
organizations and responsibilities Complete organizational descriptions and responsibilities
are defined elsewhere In this document and in the QAPP, however, the following
responsibilities are important to note from a quality perspective

The RMRS QA Manager 1s designated by the RMRS President as the representative for quality
assurance activities, and is responsible and authonzed to stop work when significant
conditions adverse to quality are detected The QA Manager is responsible for assessing the
effectiveness and compliance of RMRS to the quality concepts, requirements, and directives
identified in this QAPP and associated implementing procedures The RMRS QA Manager Is
also responsible for documenting identified deficiencies, facilitating approprnate corrective
actions, verifying corrective action effectiveness, and tracking deficiencies to preclude
recurrence and promote continuous improvement

The QA organization has a designated group responsible for quality assurance program
implementation and oversight of the Engineering/Construction/Decommissioning department
The 779 Cluster Decommissioning Project Is receiving QA support, and Is taking a proactive
approach In its work planning activities to ensure programmatic compliance and to streamline
QA review cycles

The RMRS QA Program is inherent with the work being performed. This 1s accomplished
during the planning of work, through the participation of Quality Engineers, reducing the need
for extensive inspections and assessments The primary principle supported is that the
achievement of quality 1s embedded in the work processes, and that assessment shouid only
be a tool for monitoring and continuous improvement
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10.3.2 Personnel Qualifications and Training

Project personnel are qualified to perform their respective tasks based on a combination of
related experience, education, and training Education and expenence constitute the primary
means of qualification Decommissioning management, in conjunction with training program
administrators are responsible for providing any additional skills and training prior to assigning
employees specific project duties Typical training methods include computer based training,
classroom Instruction, required reading, and on-the-job training Qualification requirements
and training records are maintained and retnievable through the project manager, at a
centralized training record repository, maintained and operated by RMRS

The RMRS QA Manager establishes requirements for the competency of individuals planning ,
developing, assessing, and inspecting QA related work activites Quality Engineers have the
training, qualifications, technical knowledge, and experience commensurate with the scope
and complexity of the decommissioning activities being evaluated Ewvidence of competency,
and maintenance of competency has been established and recorded within the QAPP

10.3.3 Improvement

Employee participation in the assurance of quality and the continuous improvement process Is
gained through taking ownership of thewr processes, and actively seeking means to improve
those processes. Decommussioning project management will use lessons learned in each
phase of the project to improve succeeding phases. The project team approach is one of the
management tools employed to enhance productivity and continuity throughout the project

As team members, Quality Engineers are able to identify problems early on and help
implement actions to correct identified problems Specifically, the Quality Engineers matrixed
to the project participate in the planning process, review work control packages prior to
implementation, and conduct survetllances of work as It is being performed The QA group
also supports process improvement through process reviews, audits, inspections, and planned
survelllances

items, materials and hardware that do not meet established requirements are identified,
segregated, controlled, documented, analyzed and corrected in accordance with the Non-
conformance Reporting (NCR) process Activities, services and processes that do not meset
established requirements are also identified and corrected in accordance with the Quality
Condition Reporting (QCR) process Quality Engineers are responsible for supporting the NCR
and QCR processes, and for assisting in the disposition and correction of identified
deficiencles

10.3.4 Documents and Records

Quality affecting documents, such as work plans, operating procedures, and health and safety

plans are prepared and controlled in accordance with approved processes. These documents
receive the required reviews and approvals, they are uniquely identified, and their distribution

is formally established
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Other essential policies, plans, procedures, decisions, data, and transactions of RMRS are
documented to an appropriate level of detal  Document reviews by subject matter experts,
management and Quality Assurance are performed as appropriate and as specified In
governing procedures Quality records, as defined by approved processes and plans are
prepared and managed to ensure that information is retained, retnevable, and legible The
document and record processes for the 779 Cluster Decommissioning Project are the same as
the established controls for all E/C/D projects, maintaining a consistent, and approved method

10.3.5 Work Processes

Decommissioning processes and activities are controlled to a degree commensurate with the
nisks associated with the decommissioning process or activity Documented and approved
instructions are incorporated to control decommissioning processes-and activities, maintaining
compliance with reference standards, engineering specifications, workmanship critenia, quality
plans or other requirements

Quality affecting activities are prescribed by and performed according to documented
instructions, procedures, and drawings Additionally, the methods for creating and revising
procedures are controlled.

Work is controlled from the onset of the project through project management procedures,
engineering procedures, records management procedures, construction management
procedures, and work packages The Integrated Work Control Program (IWCP) 1s the
formalized process that controls the development of the decommissioning work packages
Well established Waste Management Procedures and other controls ensure that the
generation and handling of wastes meet governing requirements as well

10.3.6 Design

Sound engineering, scientific principles, and approprate technical standards are incorporated
into all design activities to assure intended performance. Site infrastructure programs,
primanly The Conduct Of Engineenng Manual, provide controls for the design of items and
processes Design work includes incorporation of applicable requirements and design bases,
identification and control of design interfaces, and verfication or validation of design products
by independent, qualified individuals, subject matter experts or groups other than those who
performed the work The verification and validation 1s completed before approval and
implementation of the design

The design control processes for the 779 Cluster Decommissioning Project are, existing, well
established, approved and documented procedures for the control of design inputs, outputs,
verifications, reviews, changes, modifications, and configuration change control Design
control requirements for procured design and engineering services are also incorporated into
procurement specifications
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10.3.7 Procurement of Items and Services

The Decommissioning Program implements a procurement and subcontracts system that
complies with the appropriate protocols required by the Site Ali procurement documents
receive a documented independent quality review, Quality Engineers, to assure incorporation
of appropriate quality assurance requirements and health and safety requirements The QA
organization reviews procurement documents to ensure that the requirements for items and
services are clearly depicted, including specific performance requirements Procurement
documents are retained and administered in accordance with approved procedures

RMRS employs control systems for identification, maintenance, and control of items, inciuding
consumables The controls ensure that items are properly labeled, tagged, or marked, and that
only appropriate items are used for the application Controls ensure that items are identified,
handled, stored, transferred, and shipped in a manner that prevents loss, damage, or
detenoration

10.3.8 Inspection and Acceptance Testing

Decommissioning activities or items that require inspections and/or acceptance testing will be
specified in work-controliing documentation, such as IWCP work packages, operating
procedures, data management plans, etc Acceptance critenia and hold points are clearly
defined, in accordance with approved procedures Inspections are designed and controlled in
accordance with approved processes Oversight and acceptance of services I1s performed in
accordance with approved documents by qualified personnel from the Decommissioning
Program staff or by the designated Quality Engineer

Testing 1s conducted when necessary to verify that items and processes perform as planned
Testing activities are planned and implemented in accordance with approved procedures that
include provisions for performing the test, item configuration, environmental conditions,
Instrumentation requirements, personnel qualfications, acceptance cntena, inspection hold
points, and documentation requirements for records purposes Only controlled and calibrated
measurement and test equipment are used for testing, measuring and data collection activities

10.3.9 Assessment Program

RMRS has established and maintains an assessment program and procedures for planning
and implementing assessments Assessments are scheduled by an independent branch of the
QA organization, based on the risk and QA performance indicators of the activities being
conducted Assessments are conducted by qualified QA personnel, independent of the 779
Cluster Decommussioning Project The results of assessments are documented, brought to the
attention of appropriate management, and are tracked to venfy development and effective
implementation of corrective actions

As previously indicated, the QA organization consists of personnel who participate with and
are matrixed to the decommissioning organization
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These personnel conduct monitoring and surveillance activities as a continuous barometer of
quality requirement compliance and implementation Decommissioning Program
management also perform documented Management Assessments of the decommissioning
organization to determine the effectiveness of the QA Program and overall organization
performance

10.4 REFERENCES

The following references are utilized as sources for obtaining appropriate control requirements
Additional reference documents conceming Quality Assurance are located in the RMRS QAPP

DOE Order 5700 6C, Quality Assurance, August 21, 1991
10 CFR 830 120, Quality Assurance Requirements, May 1994
Kaiser-Hill Team Quality Assurance Program

RMRS Quality Assurance Program Plan, 95-QAPP-001
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11.0 FACILITY SECURITY

All the containerized special nuclear matenal (SNM) has been removed from Building 779 and the
matenal access area (MAA) has been closed Building 779 has been downgraded to a Nuciear
Matenal Safegaurds Category 3 building (clearance required for free access) After the completion
of the SNM consolidation and deactivation activities the building will be further down graded to a
Category 4

Entry into the Building 779 Cluster can only be accessed through the tripple-fenced Protected Area
(PA) Individuals entering the PA must hold a DOE clearance or be escorted by a cleared
individual The building 779 Cluster has been downgraded from a “Classified” plutonium facility to
ta “non-classified facility, but visitors must be escorted within the 779 Cluster by a building qualified
individual General public access to these faciliies are not permitted
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APPENDIX 1

1.0 BUILDING 779 CLUSTER DESCRIPTION
1.1 SCOPE
1.2 SUMMARY DESCRIPTION OF THE 779 COMPLEX

Main structures in the Building 779 Cluster are the research and development facility, Building 779,
a filter plenum and emergency generator building, Building 729, a filter plenum building, Building
782, the emergency generator facility, Building 727, a paint storage facility, Building 780, and a
cooling tower, Structure 783 The facility was built in 1965 and has had several additions and
modifications since then Building 779 is located in the north central section of the Rocky Flats
plant, east of Bulldings 776/777 and north of Building 750

The building 1s constructed primanly of concrete block Interior walls are concrete block, transite,
gypsum board, and acoustic paneling Floors are poured concrete, covered with vinyl-asbestos tile,
carpet, or paint The roof 1s built up over ngid board insulation, supported by poured concrete on a
metal pad

Duning 1988, the exterior containment of Building 779 was structurally upgraded to withstand a
Design Basis Earthquake and Design Basis Wind

The Building 779 Cluster was used for research and development activities including physical
chemistry, physical metallurgy, machining and gauging technology, joining technology and process
development The cluster supported weapons production activities and was an essential
component of the national security operations performed at Rocky Flats The areas in which these
operations were located are described below

1.2.1 Description Of Facility

This section describes the physical arrangement of principal builldings in the Building 779
Cluster, architectural and structural features, significant equipment, environmental control
systems, and safety aspects of each Building 779 (1 in Figures 1 2-1 and 1 2-2) has been In
use since May 1965 Since then, two major additions have been constructed The first
addition (2 in Figures 1 2-1 and 1 2-2), also referred to as Building 779A, was buiit in 1968
The second addition (3 in Figures 1 2-1 and 1 2-2 was built in 1973 and s also referred to as
Buillding 779B Two new filter plenum buildings were also constructed They are Building 729
in 1971 and Building 782 in 1973
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Figure 1 2-2 Second Floor Key Plan, Building 779
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1.2.2 General Description

Building 779 1s the pnmary structure in the Cluster Ground-floor area (including a covered
dock) 1s 42,800 square fest (ft2), the second floor is 24,370 2, and the basement I1s 540 2, for

a total of 67,710 ft2 The building 1s roughly L-shaped The north-south leg I1s approximately
161 ft wide and 214 ft long The east-west leg 1s 62 ft wide and 101 ft long At its highest point,
the building 1s 27 ft tall

Building 729 1s one of the two filter plenum buildings supporting Building 779 and 1s
rectangular in shape Its dimensions are as folows 72 ft long (From east to west), 38 ft wide,
and 30 ft high It is located south of Bullding 779 and i1s connected to it via a second-story, 8-ft-
wide duct bridge

Building 782 1s the other filter plenum building supporting Building 779 It 1s 60 ft wide by 99 ft
long (From north to south) and is located east of Bullding 779 The building 1s 20 ft high It 1s
connected to Buillding 779 via an underground duct tunnel, a two- story vertical shaft, and an
overhead duct

The emergency generator for Building 782 is in a separate concrete block structure and is
called Building 727 It is located east of Building 779 and north of Building 782

Building 783 i1s a cooling tower located east of Building 779 and north of Bullding 727

Building 780 1s a paint storage facility constructed of sheet-metal It 1s located east of the
northeast corner of Building 779

In addition to the structures mentioned, heating, ventilating, air conditioning (HVAC), electricity,
gas and compressed arr, steam, water, process waste, sewer, fuel oil, and fire protection utility
systems serve the Cluster

1.2.3 Building 779 Description

The primary functions of Building 779 were research and development There have been two
mayjor additions to the buillding The first addition (Building 779-2) provided supplemental
office, laboratory, mechanical equipment space and two large machine shop areas The
second addition (Building 779-3) supplied more office and laboratory space, plus an
environmental storage area and a storage vault

Floor plans for Building 779 are shown in Figures 1 2-3 and 1 2-4 The facility has joining,
coating, and electroplating laboratornies It also contains machine shops, environmental storage
areas, offices, loading docks, locker rooms, a duct tunnel to Building 782, a second floor
enclosed walkway to Building 777, and a second-floor duct bridge to Building 729

BUILDING 779 CLUSTER DECOMMISSIONING PROJECT 94 16087



Decommissioning Operations Plan Appendix 1
JOnING I'""““ l
o m "o
U I J:IJ
. —— L e
-y oS NEY (]
_D A
FP-40S COMD}- CONDI
THON. TION
N NG
MECHANICALEECLIIPMENT
ONTROL
ROOM
= T T -
! pecsaure P‘f,’.‘g‘ ’ MACHIAING § GAGING
T Lm« r T I 1]
] H = =
| [TERE T - p r‘lmﬂqﬂ
b smmt mus ‘,?gé.‘,“ . & '}‘ TUINL 10
Figure 1 2-3 First Floor Plan, Building 779
BUILDING 779 CLUSTER DECOMMISSIONING PROJECT 1697

95




Decommissioning Operations Plan Appendix 1
11 1 | 1 t LI
PR0C CHEH TECH t |
I r — OFFICES
WKLKWHI I L g ;l N - _l_i | —
suona | ]-omc:s [c" [—mm on. | Lq ]:Lr [ JormcEs; 7
OFF |
: i
DUST BRIDGE
TO BUILDING T29
Figure 1.2-4 Second Floor Plan, Building 779
s 5-3 58"
BUILDING 779 CLUSTER DECOMMISSIONING PROJECT 1687

96




Decommissioning Operations Plan Appendix 1

1.2.3.1 Foundations

The foundations for Building 779 are horizontal and poured-in-place with reinforced concrete
spread footings Dimensions vary from 1 ft 6 in square to 6 ft 6 in square and from 10 n to 16
in thick In depth below grade, the footings vary from 3 ftto 9 ft Reinforced concrete grade
beams, 16 inches to 18 In wide and 10 in to 13 n thick, rest on the spread footings Concrete
grade walls, 10 1/2 in to 12 In thick and 4 ft 6 in deep, support the extenor walls

1.2.3.2 Structural Framing

Three types of framing members have been used in Building 779 Vertical concrete columns,
cast-in-place and reinforced (10 in by 14 to 16 in. rectangular) rest on slab footings. Structural
steel columns (8-in deep) are wide-flange I-beams encased in concrete The columns support
an exterior passageway and an exterior wall of the original buillding Concrete block pilasters
(16 by 16 in ) which have been reinforced with steel, were used in the single-story portion of
the onginal buillding

1.2.3.3 Exterior Walls

The exterior walls of Building 779 are constructed of hollow concrete block except for the 12-
in -thick, poured-in-place, reinforced concrete wall of the storage vault and the metal stud and
siding on a storage area on the east side of the first addition (Building 779-2) Concrete block
walls are 10 to 12 In thick on the first floor and 8 in thick on the second floor There Is
horizontal trussed wire reinforcement in both interior and externior hollow core concrete block
walls, however, there Is no vertical reinforcement Walls are insulated with either perlite fill
between cavities or 2 in blanket insulation Outer surfaces of the concrete blocks are painted
The walls are designed to be the equivalent of 2-hr fire-rated walls

1.2.3.4 Floors

The first-floor slabs in Buillding 779 are poured-in-place, reinforced concrete 6 to 8 in thick,
with a barner on a gravel base The second-floor slab in the original buiiding 1s 3 1/2-in -thick
reinforced concrete on concrete joists supported by concrete beams The second-floor slab of

the second addition i1s 8-in thick reinforced concrete on concrete joists supported by concrete
beams

1.2.3.5 Roofs

Three different roof systems have been used on Buillding 779 The single-story portion of the
oniginal structure (1 in Figure 1 2-1) 1s structural steel with 18-gage steel decking, insulation,
and composition roofing The two-story portion of the onginal building and the second addition
is a poured-in-place, reinforced concrete slab on concrete joists, supported by concrete

beams The onginal building roof has insulation and composition roofing, whereas the second
addition roof has 2 inches of “foamed-in-place” urethane and silicone rubber roofing The first
addition roof consists of precast concrete tees with 2 In of hght-weight concrete, 4 in of perlite,
and elastomeric roofing
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1.2.3.6 Interior Walls

Most interior and exterior walls in Building 779 are painted concrete block Storage vault
walls, which are of 12-in -thick reinforced concrete, are also painted Ceramic tile covers the
concrete block in locker room and restroom areas The interior surface of most exterior walis i1s
gypsum board

1.2.3.7 Ceilings

The ceilings In offices and hallways are suspended acoustical tile In other areas of Building
779 the cellings are the cement undersides of floors and roofs The major exception i1s an 8-in
reinforced concrete ceiling over the storage vault

1.2.3.8 Doors

Most of the doors in Buillding 779 are either solid steel, steel with louvers, or steel with safety

glass windows There are double ailock doors separating laboratory and development areas
from the outside office and maintenance areas There are two steel vault doors which close off
the environmental storage area and a lead-lined, 4-in -thick Benelex door for the storage vault

1.2.3.9 Windows

There are few windows in Bullding 779 The addition (Building 779-3) on the south side of
Building 779 (Figure 1 2-2) resulted in sealing most of the oniginal windows However, some
windows remain on the south-east end of the buillding where the offices are The southeast
end of the building has four windows on the first floor and seven on the second

1.2.3.10 Surface Finishes

Most interior and exterior walls in Building 779 are painted Walls in laboratory areas are
painted with epoxy Walls and floors in rest rooms and locker rooms are covered with tile
Floors in laboratones are painted with epoxy and the floors in offices and hallways are vinyl
asbestos tile

1.2.3.11 Duct Bridge to Building 729

The duct bridge i1s an enclosed second-story structure that connects Building 779 to Building
729 The intenor of the brnidge I1s 6 ft 8 n wide by 7 ft 4 iIn high and spans 38 ft between the
buildings The floor is precast concrete twin tees with a concrete overcoat The walls are
concrete block and the roof i1s 4-in thick, reinforced concrete with 2-in , foamed-in-place
insulation and silicone-rubber roofing This bridge houses the two exhaust ducts from Building
779-3 The bndge 1s not used as a walkway
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1.2.3.12 Overhead Passage to Building 777

The connecting, enclosed walkway from the second floor of Building 779 to Building 777 1s
approximately 11 ft wide by 54 ft long It has a reinforced concrete floor and roof and concrete
block walls The roof is insulated and has multiple layers of roofing on top

1.2.3.13 Exhaust Duct Tower

The tower structure for the exhaust ducts to Building 782 is located along side of Building 779
at the southeast comer It is 40 ft high and approximately 12 by 13 ft in cross-section Walls
are 8-in thick, reinforced concrete block The roof is tapered, reinforced concrete slab which is
8 in at the high point and 5 in thick at the low end The roof slab i1s on top of a metal deck and
is covered with multiple layers of roofing matenal on top of 1 1/2 in of insulation

1.2.3.14 Duct Tunnel to Building 782

Exhaust ducts enclosed in a tunnel run east on the roof of Building 779, pass into the duct
tower off the southeast corner of the building, down through the tower, and into a 48-ft-long
underground tunnel, entering Building 782 in the pit area

The underground duct tunnel I1s 10 ft 8 In wide and 12 ft high on the inside Walis, fioor, and
the roof are 12-In thick, reinforced concrete with an exterior waterproofing The top of the roof
slab 1s about 3 ft below grade Walls are supported by five concrete caissons ranging from 2 ft
to 2 1/2 ft in diameter and 11 to 14 ft deep

1.2.3.15 Arrangement of Building 779

Building 779 1s comprised of three main areas (Figures 1 2-1 and 1 2-2) Section 1 is the
original building and is two stories The first floor contains laboratories, a mechanical
equipment room, a maintenance room, an emergency generator, and welding areas There I1s
also a locker room, offices, radiation monitoring, and other small shop areas The second floor
has two large laboratory areas containing coatings R&D, x-ray, gas diffusion, offices, and small
laboratories There Is also a small basement for process waste collection tanks, a fire
protection water collection tank, and transfer pumps

Section 2 has five large research areas which were used for metal joining, electroplating, and
machining Smaller areas contain facilities which were used for measurement, mechanical
properties evaluations, and physical evaluation Offices, a locker room, and a mechanical
equipment room are also located in this section

Section 3 Is the second addition to the building It consists of two stories located at the
southwest corner of the building Section 3 houses a mass spectrometer surveillance lab and
an environmental storage area
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1.2.4 Emergency Generator Facility, Building 727

The emergency generator facility houses a 500-kilowatt (kW) generator for emergency power
for Bullding 782 The structure, built in 1973, i1s 16 ft wide by 24 ft long by 12 ft high The
single-story building has 8-in concrete block walls that rest on 8-in -thick by 5-ft-deep
foundation walls Concrete block walls support a 5-in thick, reinforced concrete roof slab that
has asphalt-gravel roofing The floor slab is 6-in thick, reinforced concrete Access Is provided
by a set of double doors and a single door Ventilation 1s provided by six louvered grills This
building has automatic sprinklers which contain an antifreeze solution, and an electric space
heater for winter freeze protection

1.2.5 Filter Plenum Facility, Building 729

Constructed In 1971, this 1s a one-story building with a small penthouse that serves as the con-
nection for the exhaust-duct bridge to Building 779 The building i1s approximately 72 ft long by
38 ft wide by 16 1/2 ft igh The penthouse 1s 22 ft long by 10 ft wide and 7 ft 4 in high

Building 729 contains one two-stage and one four-stage filter plenum that filter room and
glovebox air from Building 779-3 There 1s also a 150-kW emergency diesel generator used to
maintain power to critical equipment within Building 729 in the event of a power failure

Reinforced concrete spread footings, 2 ft high by 3 ft 4 in wide by 1 ft thick, support reinforced
concrete grade walls 13 to 19 1n thick and 3to 5 ft deep The floor slab I1s reinforced concrete
6 in thick There are two pits  One is approximately 2 1/2 ft deep, the other i1s approximately 6
ft deep Both pits are lined and have 12-in thick floor slabs The pits were constructed to hold
used fire supression system water that could be contaminated Figure 1 2-5 illustrates the first
floor plan of the building

Outside walls are actually two separate walls two inches apart, made of concrete block The
exterior wall 1s 4 in thick and the interior wall 1s 6 in thick with 2 in of loose perlite between the
walls

The roof consists of precast concrete twin-tee joists topped with a 4-in thick concrete slab, 2-In
thick foamed-in-place urethane, and finished with silicone rubber roofing It 1s supported by
cast-in-place concrete beams resting on reinforced concrete columns

There I1s a second-floor mezzanine above the control room in Building 729 The floor I1s a cast-
In-place, reinforced concrete slab

For fire protection, the building has wet-pipe sprinklers throughout, heat detectors, and manual
and automatic sprays in the plenum

1.2.6 Paint Storage Facility, Building 780

This building provides storage for paint and solvents It 1s a corrugated sheet-metal shed with
a reinforced concrete slab floor and sheet-metal roof Interior walls and ceiling are gypsum
board The building has approximately 140 ft* of space
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1 2.7 Cooling Tower, Structure 783

The cooling tower, In use since 1967 and rebuilt in 1985, supplies cooling water to Building
779 Building 779-2 cooling water 1s provided by the Bullding 776 system Structure 783 is
constructed of aluminum and steel on reinforced concrete pedestals on a reinforced concrete
foundation Since it consists entirely of metal and concrete, a fire protection system was
considered unnecessary

1.2.8 Filter Plenum Facility, Building 782

This filter plenum facility serves the orniginal Building 779 and Building 779-2 It has three
exhaust plenums to support building, glovebox, and hood exhausts, plus a supply plenum for -
Building 782 supply air The building has been in use since February 1973 Itis 100 ft long by
61 ft 8 In wide by 15 ft 9.1n high Figure 1 2-6 1s a floor plan of the building

Reinforced concrete caissons, varying from 2 to 2 1/2 ft in diameter and from 6 to 24 ft deep,
support reinforced concrete grade beams which are 10 in thick by 5 ft deep The fioor slab 1s
reinforced concrete varying from 6 to 9 1in thick There i1s one large pit at the west side of the
plenum building that holds the fire supression system water tank and provides access through
the duct tunnel to Building 779 The pit i1s 23 ft high by 22 ft wide by 17 ft deep The walls are
12-in-thick, reinforced concrete The floor is reinforced concrete 12 to 17 in thick Walls in
Building 782 are 6-in thick, precast, reinforced concrete panels joined in place by 8-in thick
concrete columns that vary from 14 to 24 in wide There are no interior walls

The roof consists of precast, reinforced concrete twin tees with a minimum of 2 in of composite
cast in-place, stone aggregate topping It 1s supported by 8-in thick reinforced concrete roof
beams resting on the reinforced concrete columns

Automatic sprinklers throughout the building, and heat detectors with automatic alarms
connected to the Plant Protection Dispatch Center, provide fire protection for the buiiding

1.2.9 Zone Concept for Confinement

To ensure that radioactivity i1s contained and controled within the building, Building 779 1s
divided into several ventilation zones separated by physical barriers Contamination control 1s
accomplished through a series of pressure-control zones, each of which is connected to damp-
ers that control the amount of air leaving a zone Ventilation pressure is increasingly negative
from zone to zone toward areas of potentially higher radioactivity The ventilation atmosphere
flows from areas having the least potential for radioactivity toward areas having progressively
higher potentials

The air-pressure balance between zones Is maintained by differential-pressure sensing
instruments and is controlled by inlet and outlet zone dampers Pressure differentials maintain
airflow toward the zone having highest radioactivity potential to final filtration, prior to being
exhausted to the outside atmosphere
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The outer shell of Building 779 provides the final containment barrier for radioactive matenals
before the outside environment Conventional double-door airlocks provide passage to areas
that do not contain radioactive matenals, such as offices or maintenance shops

1.2.10 Glovebox Design

The pnimary confinement of radioactive matenals in plutonium process areas is achieved by
the use of gloveboxes In general, process gloveboxes are of welded construction, using
formed stainless steel sheet Some boxes are lined with Teflon® Gloveboxes are covered
with I/8-in lead sheet where greater radiation shielding is required

Glovebox windows are attached by means of floating gaskets or external studs and clamping
bars that seal suitable gaskets Windows are constructed of laminated safety glass, wire
glass, or plastic, depending upon the use of the box If shielding was required, leaded glass
was laminated with safety glass Glove ports are stainless steel nngs welded to glovebox
walls Thick rubber gloves are attached to glove ports with steel rings Before they were used,
gloveboxes were leak tested to ensure their integrity

Where possible, gloveboxes were designed with a single-level floor to prevent fissile matenial
from accumulating in low areas or pockets Large openings in a glovebox, such as a
ventilation duct, were positioned above the floor of the glovebox to prevent the entry of hquid
Some gloveboxes that potentially could contain a critical quantity of fissile matenal had a
gravity flow drainage system capable of removing liquid to maintain a critically safe depth
Cnticality drains terminated on the laboratory floor that was designed to hold the liquid in a
critically safe configuration Liquid was then be sucked into special Raschig ring-filled vacuum
tanks for subsequent analyses and processing

1.2.11 Heating, Ventilating, and Air Conditioning Systems

The purpose of the HVAC system is to control the temperature, humidity, and quality of the
zone atmospheres within Building 779 The Building 779 complex contains several HVAC
systems They are described below for the following areas (1) onginal Building 779, (2) Room
127, (3) Room 122, (4) Building 779-2, (5) Building 779-3, (6) Building 729, and (7) Building
782

The air supply systems within Building 779 are capable of conditioning 100% of the outside aur,
however, the systems usually operate in a recirculating mode to conserve energy Control
rooms and instrumentation operating under normal power, emergency power, or
uninterruptible power, ensure safe dependable surveillance and control of the HVAC systems
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1.2.11.1 Onginal Buiding 779 HVAC

This portion of the Building 779 HVAC has two air supply systems, two air recirculating
systems, and two air exhaust systems (Figure 1 2-7) Outside supply air for offices, lavatories,
locker rooms, and the electron beam laboratory within the onginal Building 779 structure 1s
drawn into the building through fixed louvers and a bird screen, through back-draft dampers,
then drawn through a fiberglass filter in air conditioner, AC-2, by fan B-201 Brine Is circulated
through the air conditioning colls to reduce the temperature of the air entening the HVAC
system

The fan delivers the air through temperature-control heating coils to office-area distribution
systems Figure 1 2-8 illustrates a typical two-stage plenum of HEPA filters

Most of the air from the office areas s recirculated through AC-2, a small amount 1s exhausted
to the atmosphere through a filter plenum (FP-403) by building exhaust fan F-403A or B in
Building 782

Outside air for hoods and gloveboxes excluding inert gloveboxes, passes through a
distnbution system similar to that for the office areas, except that there are two supply fans (B-
IOIA and B) A recirculation system for the production side room air also has two fans, F-404A
and B, one of which recirculates 90° of the air from the production side of the building through
a filter plenum, FP-404, back through sts own air conditioner, AC-l (With the AC-l system, there
Is the option to use 100% fresh arr )

Air exhausted from the production side gloveboxes and hoods is drawn by fans through four-
stage filter plenums in Building 782 before it i1s exhausted to the atmosphere Fan F-401A or B
pulls the glovebox exhaust through fiter plenum FP-401 while fan F-402A or B pulls hood
exhaust through FP-402

1.2.11.2 Room 127 HVAC

Room 127 1s a mechanical equipment room located within the original Building 779 that has its
own air supply and supply fan HV-l One hundred percent of the air from Room 127 1s
exhausted through the building exhaust plenum, FP-403, in Building 782

1.2.11.3 Room 122 HVAC

Room 122 1s the control room for onginal Building 779, Building 779-2, and Building 782
HVAC systems It also monitors the HVAC system in Building 729 It has its own supply filter
plenum, FP-407, and supply fan, F-407, with chiller and heater, its air 1s exhausted directly to
the atmosphere
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1.2.11.4 Building 779-2 HVAC

The HVAC system for this part of the building 1s completely separate from the systems in the
onginal Bullding 779 and Buillding 779-3 addition(Figure 12 9) Supply fans F-101A and F-
101B draw fresh air through a plenum into the laboratory areas for electroplating, joining, and
machining Hoods in the laboratones draw air from the room in which they are situated and the
hood air 1s exhausted through the hood exhaust plenum (FP-402) in Building 782 to the
atmosphere

Room air in Building 779-2 1s recirculated through a filter plenum,FP-405, by one of two fans,
F-405A or F-405B, to enter the system again through the supply air plenum

Aur supplied to the gloveboxes, excluding inert gloveboxes, in Building 779-2 1s drawn by fan
F-201A or F-202A and then through a supply arr filter plenum Before the exhaust Is released
to the atmosphere, 1t is filtered by four stages of HEPA filters in FP-401 in Building 782 One of
two fans, F-401A or F-401B, exhausts the air to the outside (Figure 1 2-7).

1.2.11.5 Building 779-3 HVAC

Supply air for Bullding 779-3 1s supplied from the south side of Buillding 779 It is heated, if
required, then filtered by a roll or drum filter and a bag filter, after which it passes through a
cooling coil, through a fan (F-1) through zone heaters, and into the building (Figure 1 2-10)

Air required by the gloveboxes in Bullding 779-3 is drawn from the room air using the flow
created by the exhaust fan, F-4 or F-5, in Buillding 729. Air supply and exhaust for Building
779-3 1s a one pass system. Room exhaust is filtered through a two-stage exhaust HEPA filter
plenum in Building 729 Glovebox exhaust from Building 779-3 goes through a spray filter and
then a four-stage HEPA filter in Building 729, after which it joins room exhaust and goes out the
stack at the east side of the buillding Room exhaust is pulled from Building 779-3 by one of
two fans in Building 729, F-2 or F-3 Glovebox exhaust is also removed by one of two fans, F-4
or F-5

1.2.11.6 Building 729 HVAC

A small supply-air fan located at the west end of the building draws air into Bullding 729
Room air is exhausted to the atmosphere through the same plenum that filters room exhaust

from Building 779-3
1.2.11.7 Building 782 HVAC

This building also has its own supply fan, F-406, to provide air for the bullding Airis
exhausted through plenum FP-403, in combination with exhaust from onginal Buiiding 779
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1.2.12 Piping

Piping located In for Building 779 was designed and fabricated in accordance with current
standards at the time The following pipe lines enter or exit Bullding 779 steam condensate,
domestic cold water, fire protection water, natural gas, hydrogen, nitrogen, argon, compressed
air, process waste, sanitary sewer, steam, fuel oll, tower water supply, and tower water return

1.2.13 Electrical Systems

RFETS is served by the Public Service Company of Colorado with two 115-kV lines, the
Valmont and Boulder ines Each line is intended to handle loads imposed by plant facilities
Primary power distribution within the plant 1s at 13 8 kV. Buildings 727, 729, 779, 783, and 782
are served from two 13 8-kV feeders Each feeder is designed to carry the entire load
assigned to both If power In one feeder is lost, the alternate automatically picks up and
continuously carries the entire load In addition to the backup feature, the dual feeder system
provides a means of load balancing and isolation for maintenance purposes Figure 1 2-11
iNustrates the basic electrical distribution system for Buildings 727, 729, 779, and 782

Substations 515-2 and 516-2 supply normal power to the feeders Building substations
(transformers)729-1, 779-1, 779-2, 782-1, and 782-2 convert the 13 8 kV from the feeders to
480 V for distnibution within the buildings

There are four basic electrical systems for Buildings 727, 729, 779, 783, and 782

¢ Normal Electrical Power

¢ Emergency Power Systems

* Uninterruptible Power Supply (UPS)

e Grounding and Lightning Protection
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1.2.13.1 Normal E!ectrical Power

Switch gear, motor control centers (MCCs), and emergency motor control centers (EMCCs)
distribute building substation power to power panels, bus ways, and directly to some larger
electrical loads Welding receptacles, lighting panels, and standard receptacles receive power
from lighting or power panels, or bus ways

When normal power Is lost from an incoming feeder to an EMCC, MCC, switch gear, or
building substation, normal power can be restored via the transfer switches on the dual feeder
arrangement This transfers the source of power from the inoperable feeder to its alternate

Buillding 729 has this dual feeder arrangement only at the 13 8-kV level incoming to the 729-1
sub station If either of the 115-kV power lines lose normal power, the plant power can be
obtained from the other line If both the pnmary and alternate sources of power to a particular
item In service are lost, the power to that item 1s lost Exceptions to this are the EMCCs that
have their power restored via emergency generators The function and operation of the
EMCCs are discussed in the following section

1.2.13.2 Emergency Power Systems

Emergency power systems provide alternate sources of 480-volt, 3-phase power to the EMCCs
duning failure of normal power EMCCs receive and distribute normal power during normal
operation When normal power is lost, emergency loads are automatically transferred to the
emergency power systems The emergency power Is then distributed to critical loads whose
operations are necessary at all times for secunty, safety, or radiation confinement

Emergency power systems for Buildings 729, 779, and 782 consist of three diesel engines that
dnve three electric generators Each generator unit services a separate function, (I e, three
different areas are covered with no redundancy between them) A 150-kW emergency
generator 1s located on the first fioor in Building 729, Room 105, and consumes fuel at a rate of
22 gal/hr There 1s a 250-kW emergency generator in Room 117 of Building 779 which has a
consumption rate of 21 gal/hr Building 727 houses a 500-kW emergency generator system for
Buillding 782 and this uses fuel at a rate of 55 gal/hr

TRANSFER FROM NORMAL TO EMERGENCY POWER

The three electnic generators have control circuitry that senses a loss of normal power and will
automatically initiate the start of the diesel engine that drives a generator After the start of an
emergency generator, the engine and generator must stabilize at the proper operating speed
before the automatic transfer switch (ATS) will connect the emergency power to the EMCC bus
When the ATS has switched to the emergency position, the emergency generator will remain
on line and provide power until the building utiities operator manually transfers the system
back to normal operation Approximately 5 to 15 seconds elapse from the time normal power
is lost until the ATS connects the emergency generator to the EMCC bus
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TRANSFER FROM EMERGENCY POWER TO NORMAL POWER

Buillding 727

Each of the three emergency generators has a different sequence of transfer from emergency power
back to normal power The return of EMCC 782-A and EMCC 782-B to normal power and the
shutdown of the 500-kW generator in Building 727 1s controlied from the utilities control board n
Building 779 A utility operator activates the remote switch that moves the ATS from the emergency
to the normal position The ATS then delays the transfer until the three phases of normal power are
synchronized with the three phases of emergency power, which completes the transfer to normal
power The generator will automatically shut down after a 9-minute cool-down time The shut-down
can also be remotely activated by the-utiiies operator in an emergency

Building 729

The retumn of EMCC IDD-3 1 to normal power and the shutdown of the emergency generator in
Building 729 1s controlied in that building A utilittes operator activates the controls to start the
transfer, when the three phases of normal and emergency power are synchronized, the ATS
completes the transfer The operator shuts the emergency generator down at the local generator
control panel

Bullding 779

Operator controls for returning EMCC IC-7 and EMCC IF-4 to normal power and shutting down the
emergency generator in Building 779 are located at the generator To return the above EMCCs to
normai power, the operator resets the breaker between the emergency generator and the ATS,
causing the ATS to transfer to its normal position The generator will continue to run for 9 minutes,
then shuts down automatically Equipment on emergency power ts listed by EMCC in Table 1 2-1
for the generators in Buildings 727, 729, and 779

The emergency unit in Building 727 consists of a diesel engine driving a housing 625-kVA (500-
kU), 480-V generator The engine has electric starters that operate using nearby storage batteries
Batteries are kept fully charged by a permanently connected battery charger The charger i1s run
from normal power except when the emergency generator i1s in operation, during which time the
charger receives its power from the power panel, PP-I

Two electric heaters maintain the generator and generator building at temperatures required for
rapid starting of the system Electric heaters also maintain Building 727 at a comfortable level for
personnel and for proper operation of instruments and equipment. Electric heaters for water and o1l
are provided to ensure rapid starting of the diesel engine

The 150-kW emergency generator in Buiiding 729 1s aiso powered by a diesel engine It has an
electric starting and battery charging system that i1s identical in operation to the system for the
generator in Building 727 The diesel engine has electric heaters for water and o1l Heat for the
emergency generator room is provided by plant steam
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TABLE 1.2-1 Equipment on Emergency Power
EMCC 782-A -- Fed from 500-kU Emergency Generator, Building 727

Pit Sump Pump P-401, 3 hp

Control Transformer and Breaker
Plenum Exhaust Fan F-402A, 200 hp
Plenum Exhaust Fan F-402B, 200 hp

EMCC 782-B -- Fed from 500-kU Emergency Generator, Building 727

Emergency Lighting Transformer, 45 kVA
Power Panel PP-|, Building 727

Welding Receptacle, 60A

Condensate Pumps P-405A and P-405B, 2 hp each
Plenum Exhaust Fan F-403A, 150 hp
Plenum Exhaust Fan F-403B, 150 hp
Control Transformer, 1 kVA

Plenum Exhaust Fan F-401A, 50 hp
Plenum Exhaust Fan F-401B, 50 hp
Transfer Pump P-402, 1-1/2 hp

Manhole Sump Pump P-404, 1/3-hp
Supply Fan F-406, 20 hp

EMCC IDD-3 1 -- Fed from 150-kU Emergency Generator, Buiiding 729

Glovebox Exhaust Fan F-4, 5 hp

Glovebox Exhaust Fan F-5, 5 hp

Building Exhaust Fan F-2, 25 hp

Building Exhaust Fan F-3, Z5 hp

Supply Fan F-l, 15 hp

Instrument Air Dryer, 1 hp

Instrument Air Compressor, 5 hp

Radiator Fan, 3 hp

Vacuum Pump, 3 hp

Condensate Pump Unit CPR-|, 2 each, 1-1/2 hp
Condensate Pump Unit CPR-2, 2 each, 1-1/2 hp
Emergency Lighting Panel, Building 729
Emergency Lighting Panel, Building 779
Condensing Unit AC-I

(Table continued on next page)
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TABLE 1.2-1 Equipment on Emergency Power (continued)
EPD IE-12

Emergency Lighting Panel ELP-IE-12 (Criticality Alarms, Disaster Warning PA)
EMCC IG-7
EMCC IF-4

EMCC IC-7 -- Fed from 250-kU Emergency Generator, Building 779

Condensate Return Pump CPR-IA, 1-1/2 hp
Condensate Return Pump CPR-IB, 1 1/2 hp
Instrument Air Compressor C-2, 2 hp
Selective Alpha Air Monitor (SAAM) System
Cooling Water Pump-Hot Side P-3A, 10 hp
Cooling Water Pump-Hot Side P-3B, 10 hp
Cooling Water Pump-Cold Side P-4A, 5 hp
Cooling Water Pump-Cold Side P-4B, 5 hp
Three-Pole Receptacle, 30A, and Dri-Train
inverter Power (UPS)

Dock Roof Fan F-407, 2 hp

Joy Air Compressor C-1, 20 hp

Building Recirculation Fan F-404A, 30 hp
Control Transformer Feeder, *5 kVA
Building Recirculation Fan F-404B, 30 hp
Health Physics Vacuum

Room 160

EMCC IF-4 -- Fed from 250-kW Emergency Generator, Building 779

Hot Water Normal Pump HP-IOIA, 7-1/2 hp
Hot Water Standby Pump HP-102A, 7-1/2 hp
Berylhium Exhaust Fan 06-11, 10 hp
Condensate Pump 1 CPR-LA, 5 hp
Condensate Pump 2 CPR-LA, 5 hp

Buillding Recirculation Fan F-405A, 30 hp
Emergency Lighting Panel ELP-IF-4, 15 kVA
Emergency Lighting Panel ELP-IJ-4, 10 kVA
Building Recirculation Fan F-405B, 30 hp
Recirculation Fan and Pump, Room 160
Health Physics Vacuum

Fire Water Pump - FP-405
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The 250-kW diesel-driven emergency generator in Building 779 has an electric starting system
identical to the system for the emergency generator in Building 727 Electric heaters for water and
ol keep the generator warm for rapid and dependable starting Heat to the generator room 1s
provided from the Building 779 heating system

A safety system for Building 779 is the Process Air Programmer (PAP) PAP is used to start (in
sequence) the ventilation fans on emergency power and to ensure proper differential pressures for
radioactivity confinement On normal power, the PAP monitors the ventilation fans During startup,
the PAP takes corrective action if a fan fails to start  On emergency power, the PAP ensures that the
ventilation fans start in the proper sequence This prevents all fan motors and other emergency
equipment from starting simultaneously Fan-starting current, or "Inrush” current, is about six times
fan-operating current To start these motors simultancously would require an excessive current
demand from the emergency generator, whose speed would then be reduced, resulting in
unacceptable power frequency and a severe drop in voltage The PAP starts only one fan motor at
a time, and waits at least 4 sec before starting each succeeding motor

1.2.13.3 Uninterruptible Power Supply (UPS) System (non-functional)

A 10-kVA Static Products™ UPS system located in Building 779 provides power to certain
loads that cannot withstand even a momentary interruption transfer from normal to emergency
power These loads include cntical equipment such as ventilation controls and the process air
programmer

The UPS system consists of an inverter storage batteries, and a battery charger It is basically
an array of storage batteries that 1s connected to the normal and emergency power systems
The array of storage battenes are kept charged at all times Direct current from the batteries 1s
converted to alternating current by an inverter to provide compatible power for distribution to
the loads When normal power is lost and before the emergency generator can provide power,
the loads draw the required power from the inverter which can remain connected and
operational for up to 8 hours Since the inverter and batteries are always connected to the
UPS loads, the UPS loads draw power without interruption When the emergency generator
starts, it charges the batteries as required

1.2.13.4 Grounding and Lightning Protection

The grounding system for Building 779 functions as both lightning protection grounding and
building electncal grounding As a hghtning protection grounding system, it offers a path to
ground high currents that may occur during a storm, thus protecting the building structure and
electrical equipment within the building As a building electrical grounding system, it offers a
path to ground for electrical fault currents (short circuits), and supplements the protection
offered by fuses and circuit breakers to the electrical equipment in the bullding The grounding
system also dissapates (from equipment) static electrical charges that could cause shock or
fire Metal electrical equipment enclosures are grounded to prevent possible shock to
personnel if a short circuit should occur in the equipment enclosure

The grounding and lightning protection system for Building 779 was installed in accordance
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with applicable codes of the National Fire Protection Association (NFPA) and Underwriters'
Laboratories (UL) lists in effect at the time of construction

GROUNDING SYSTEM

Grounding consists of a senes of 45 ground wells spaced around the outside of the building
Each ground well has a 3/4-in by 10-ft ground rod dnven into the ground so that the top of the
rod 1s below grade These ground wells are interconnected by a gnd of bare copper wire
forming a square array below the first floor of the building All conductors outside the building
are buried below grade Burned conductors along the outside walls of the building connect the
lightning protection system to the gnd Down conductors within the building connect electrical
equipment on the first and second floors to the gnd A similar grounding system has beerres
installed for each of the support buildings for Bullding 779 (Buildings 727, 729, 783, and 782)

LIGHTNING PROTECTION SYSTEM

The Buillding 779 Cluster 1s equipped with a lightning protection system that will carry lightning
discharges safely to the ground without injury to personnel or damage to structures or
equipment The system consists of air terminals (ightning rods) uniformly spaced around the
roof periphery and across open roof areas Air terminals are also placed on exhaust stacks,
ventilators, and any other structure or item of equipment that I1s especially susceptible to
receiving a lightning strike Air terminals are interconnected by cables to the grounding system
described above The lightning protection system was designed in accordance with the
applicable building codes at the time of construction

1.2.13.5 Electrical Safety Evaluation

EFFECTS OF NORMAL POWER FAILURE

Normal electrical power for Building 779 comes from main substations 515/516 and has a
double feeder configuration Any load may receive power from either of two feeders by
automatic or manual switching (The main substation has disconnects and tie breakers to tasks
may switch automatically when one power source is lost) Protective relays monitor the normal
power and actuate breakers in the 13 8-kV substations to resolve problems such as excessive
current, low voltage, and frequency deviations

Personnel monitor the major substations 24 hours a day Operation of a circuit breaker or tie
breaker activates an audible alarm and indicator light on the plant power system board This
alerts personnel to problems in the system so that immediate corrective action may be taken
The power system board indicates the status of breakers and feeders in the system

As alarms are activated at the plant power office due to a breaker malfunction, an alarm
activates in the Plant Protection Dispatch Center This alarm indicates which substation has a
problem, but does not identify the status of the breakers

BUILDING 779 CLUSTER DECOMMISSIONING PROJECT 9 1897
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Upon loss of normal power from the 515 or 516 substation, the tie breaker between the 13 8-kV
feeders closes in approximately 3 7 second, restoring normal power (through the tie breaker)
from the operational substation to the inoperative side of the system (Interlocking circuitry
associated with the tie breaker prevents the latter from closing when an electrical fault exists, if
the closing would add to the fault current)

The building switch gear (779-1/2) also has disconnects and tie breakers to switch
automatically in the event one power source is lost If the automatic tie breaker fails to close at
the 515/516 substation, or if switching rearrangement is required to restore power, plant power
personnel perform the required tasks manually These take approximately 30 to 60 min

If the automatic tie breakers at 779-1/2 or 782-1/2 fail tc-clese, Utihities personnel restore power
manually in about 10 min [f there is a loss of both power sources to the building, the
emergency generators start automatically, after a 5-sec delay. Emergency generators reach
full speed on approximately 5 to 15 seconds and connect with the emergency switch gear
(480-V normal/emergency). UPS loads are unaffected by any outages

EFFECTS OF EMERGENCY POWER FAILURE

The emergency generator in Building 727 has a disel fuel tank which contains approximately a
2-hr supply of fuel The other emergency generators have disel fuel tanks with approximate 1-
hr fuel supplies Chapter 7 of the Operational Safety Requirements, OSR, defines the
minimum duration that the emergency generator main fuel oil supply shall provide

If an emergency generator fails to start, utility operators must take action to start it manually If a
major failure of the emergency generators and both sides of the normal power supply occur
simultaneously, the UPS system can remain in operation for the loads (e g, HVAC
instrumentation) connected to it to effect a safe shutdown of cnitical systems. All loads on
emergency power, (e g, HVAC fans and normal power loads) will not operate

EFFECTS OF A UPS FAILURE

There are two modes in which a UPS could fail (1) an electrical or electronic failure within the
UPS, and (2) exhaustion of UPS battenes when no other power source s available. If normal
or emergency power Is available during an electncal or electronic failure of a UPS, the ATS
actuates to supply UPS power through the altemate feed In the second mode of UPS failure,
if normal or emergency power i1s not available, a loss of power to UPS loads will occur In that
case, It i1s not possible to monitor building conditions or operate any HVAC controls until power
Is restored

WORST-CASE FAILURE

The worst-case failure of the electncal systems could occur if both normal power sources were
lost, the emergency generator would not start, and the UPS systems failed
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If all sources of power are lost, including the UPS system, the building supply air dampers will
be closed manually and the building exhaust air dampers will fail closed This fallure mode
allows the building to go to a static air condition

Under static air conditions, some release of radioactivity within the building may be possible,
since internal confinement barriers depend on negative air pressures within the gloveboxes
The amount of airborne radioactivity is not expected to cause any serious problems in
restarting decommissioning operations once power is restored |f the exhaust dampers fail
closed, minor releases to the environment may be possible due to evacuation of the building

Upon loss of power, all operations are suspended until power is restored Operating
personnel are evacuated from the building, if the building superintendent or radiation
monitoring personnel determine 1t IS necessary

1.2.14 Gas and Compressed Air

Inert gas for the Building 779 complex is supplied from various sources outside the complex
Compressed arr is piped to the complex for use in pneumatic equipment Inert gas will not be
used during decommissioning

1.2.14.1 Inert Gas Systems

Nitrogen is used for inerting certain gloveboxes and for supplanting compressed air within the
glovebox system Nitrogen i1s supplied from an outside supply tank located on the east side of
the bullding These gloveboxes are flooded with dry nitrogen during operations and the
glovebox ventilation system exhausts the gas Argon is also used in Building 779 to inent
certain operations It 1s stored in an outside supply tank located on the east side of the
building

1.2.14.2 Natural Gas System

Natural gas enters Building 779 on the west side of the building at the top of the first floor The
natural gas system will not be used during decommissioning

1.2.14 3 Compressed Air System

Compressed air equipment located in the Building 776 area supplies air to Buildings 779 and
782 Building 779 has two compressors that can service the building in an emergency
Building 729 maintains its own compressor Compressors are on the emergency power grid
and can supply pressure up to 90 pounds per square inch (pst)
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1.2.14.4 Breathing _Air System

The breathing air system provides quality air for supplied air work in the bullding Breathing air
Is used by workers in areas with high airbome radioactivity It is supplied to suits that isolate
workers from this environment

The compressor station and air quality control equipment associated with the breathing air
system are located in Buildings 707 and 708 Distribution piping brings the air into Building
779 at 90 psi, already filtered, dried, and monitored The monitoring system in Building 707
checks moisture content, excess flow, pressure, temperature and carbon monoxide and
condensate oxygen levels This station continuously monitors the quality of the breathing air
Should the air become unacceptable, the supply automatically stops anéd an alarm sounds in
the utility control room

1.2.15 Steam Supply and System

Steam for the Building 779 Cluster 1s supplied by the main heating plant in Building 443 via
valve station C which I1s located north of the Building 776 maintenance shop In valve station
C, the steam is reduced to 125 psi before continuing on to Building 779 Condensate is piped
from Building 779 to Building 771 then to a large holding tank near Building 443

1.2.16 Water Systems

Treated water i1s supplied by gravity pressure (from an elevated storage tank) from Building
124 through a 10-in loop on the plant site The loop system allows water supply to flow from
the area of least resistance, and permits isolation of piping sections for maintenance purposes
The water Is used in the fire suppression system, as makeup for the domestic process and
cooling tower water systems Domestic water is provided by a 4 in line from the 10-in plant
loop and 1s used for the lavatories and as supply to the process water systems Domestic and
process systems have backflow preventers to keep process water that could be contaminated,
from contaminating treated water Fire protection water Is discussed in Appendix 1 Section
12.20

Nine cooling towers are open cooling water systems using untreated water as the primary
make-up source and domestic water 1s used as an alternate source Cooling towers are the
final heat sink of the cooling system Cooling water is circulated by electric pumps

The process cooling water system 1s a closed-loop system Pumps circulate water through
shell and tube heat exchangers Rejected heat 1s absorbed by tower cooling water passed
through the exchanger tubes

1.2 17 Process Waste System

The areas in which radioactive operations are performed drain into one holding tank in the
basement (Room 001) of Building 779
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1.2.18 Sanitary Sewer System

The sanitary sewer system services showers, restrooms, and janitors' closets outside the
airlock system Some sanitary sewer inlets are located in controlled areas The system
handles blown down from the cooling towers, as well as overflow and relief valve effluent
Waste water i1s delivered to the waste treatment plant (Building 995) through a vitrified clay
sewer main

1.2.19 Fuel Oil System

Fuel oil for the emergency generators s stored in separate, underground tanks There is one
tank for each generator Pumps bring the oil from the storage tanks to the diesel fuel tanks that
supply the generators The cluster has a 3,000-gal underground storage tank west of the
buillding feeding a 90-gal diesel fuel tank at the 500-kW generator inside the building

Off the southeast corner of Buillding 729, there 1s a 630-gal underground oil storage tank to
supply the 15-gal diesel fuel tank at the 150-kW generator The Building 779 250-kW
generator in Room 117 has a 20-gal diesel fuel tank plus an underground 500-gal storage
tank, the latter 1s located near the truck ramp on the east side of the building

1.2.20 Fire Protection

The exterior walls and roof of Buildings 779 have a 2-hour fire rating Within the building,
laboratory areas are separated from office and service areas by 2-hr rated walls Wall interior
are fimshed throughout with fire resistant and noncombustible materals Major structural
components of gloveboxes and process equipment consist of noncombustible materials

Door openings In fire-resistant walls are equipped with automatic fire doors of a comparable
rating Ducts that penetrate fire-resistant walls have fire dampers to prevent the spread of fire

Windows located on the top of gloveboxes are made of fire-resistant, wire-reinforced glass,
while most others are constructed of safety plate When required, fire resistant doors separate
connected gloveboxes Fire-resistant doors that must remain open have fusible links for
automatic closure in the event of fire

All areas in Buildings 779, 782, and 729 are equipped with overhead sprinklers These are
installed according to code, with alarms reporting to the Plant Protection Dispatch Center and
the Fire Department Each niser 1s equipped with an external flow alarm which sounds an
audible alarm when a sprinkler system is being discharged Wet standpipe hose reels and
portable fire extinguishers throughout the facility supplement the automatic sprinkler system

The water-supply system is connected through the plant with at least two independent paths
such that water can feed two separate fire water mains There 1s a single nser for the
sprinklers in Building 779 This water supply system can also feed one rniser in Bulldings 729
and 782 Fire protection water 1s drawn from the connection by two 6-in lines outside Building
779, one from the east and one from the west
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The two 6-in lines are joined together at a tee connection inside the building, at which point a
single 4-in line 1s used to supply water to Bullding 779 sprinkler system The plant water
supply system and redundant building supply allow water to come from the area of least
resistance, and permit 1solation of the piping sections for maintenance

Fire protection water for Buillding 782 comes from the 10-in domestic-water supply It enters
the building through a 6-in pipe and after being drawn from this main supply, provides water to
the building sprinklers, deluge systems, and inside hose reels Domestic water for this building
comes from a separate 6-in line off the 10-in supply Building 729 has one 6-in line off the 10-
in supply for both fire protection and domestic water use The recirculating filter plenum in
Building 779 has redundant feeds from the two 6-in lines, but exhaust filter plenums in
Buildings 729 and 782 do not have redundant feeds However, the Buiiding 782 plenums can
be manually connected to the 6-in domestic water ine The buillding sprinkler systems are not
cross-connected to other nsers Building 727 has an automatic sprinkler system with an
antifreeze solution

For each major laboratory and equipment area, manual fire-phone alarm stations for each
major laboratory and equipment area are instalied in corndors and along exit routes These
activate local and plant wide alarm systems Emergency telephone lines permit instant
communication with the site Fire Department Incoming air temperatures to all exhaust
plenums are monitored by a Temperature Indicating, Recording and Enunciating (TIRA)
system If the temperature of air to a plenum goes above 120-F, the TIRA activates audible and
visual alarms and a strip chart recorder in the utilities control room in 779, and a local alarm at
the affected plenum

In addition to the TIRA system, an automatic fire alarm system activates if air coming to the
plenums reaches 190°F This system sends alarms to the fire department, the utilities control
room main panel, and the plant protection dispatch center The heat detector will also start
water spray upstream of the mist eliminator section of the affected plenum These plenums
have an automatic water spray prior to the mist elminators, and a manual water deluge system
prior the first stage of HEPA filters, as shown in Figure 1 2-8

1.2.21 Radiation, Contamination, and Criticality Safeguards
1.2.21.1 Radiation Control

Gamma and alpha radiation surveys are performed as required to support decommissioning
activities  All employees working in a radiation control area wear dosimetry badges containing
thermoluminescent elements to measure exposure to these radiations Badges are interpreted
according to job and potential for exposure

Physical radiation protection in the form of plexiglas, Benelex®, water walls for neutron
shielding, and lead for gamma shielding, has been successful In keeping radiation exposure to
employees at ALARA

BUILDING 779 CLUSTER DECOMMISSIONING PROJECT 24 1607
1




Decommissioning Operations Plan Appendix 1

As required, the metal sides of the standard gloveboxes are covered with a I/8-in layer of lead
Glovebox windows typically have a 1/4-in thickness of leaded glass outside a layer of safety
glass Removable or hinged lead covers at all glove ports provide shielding when the gloves
are not In use In areas where radiation calculations indicate, additional internal or external
shielding is provided for gloveboxes

1.2.21.2 Contamination Control

Personnel safety 1s enhanced through administrative and engineering contamination controls
Selective Alpha Air Monitors (SAAMs) are located in work areas to detect any airborne
contamination Hand monitors (alpha mets) for the detection of alpha particulate
contamination are positioned at gloveboxes and conveyor lines near glove ports Hand and
foot monitors (alpha combos) are placed at work areas and corridor exits For work with
greater exposure potential, additional respiratory equipment, such as full-face masks or
supplied air suits may be required Additional shielding (lead aprons) may also be required

The level of airborne contamination i1s continuously sampled by fixed air sampling heads
These heads are located at each room exhaust port, on the outside of gloveboxes near the
glove ports and bagout stations, and near down draft tables throughout the work areas
Collection media are counted daily to determine average alpha contamination levels

Self-monitoring for the presence of radioactive material on the body or clothing is required of
process workers and visitors Complete monitoring 1s required before leaving the building's
controlled area

Any potential Contamination releases are contained within controlled areas through good
housekeeping practices and engineering controls Equipment or materials are not permitted to
leave the process areas without a complete survey for radioactive matenal contamination

Penetrations through the walls and the ceiling in Building 779 are sealed to prevent the spread
of contamination Contaminated fire water is controlled by critically safe low weirs at exits and
at cornidor exits to the outside

In the event of a radioactive material release within the building, the HVAC systems contain
airborne radioactive contamination, permitting no harmful release of particulate radioactive
pollutants to the surrounding environs Before being exhausted to the atmosphere outside the
buillding, gases from the process gloveboxes pass through four stages of HEPA filters in the
final exhaust plenum Room air from the laboratories is filtered through two stages of HEPA
filters

Air emissions descharged through stacks are monitored and samples are measured for long-
lived alpha activity SAAMs constantly monitor the exhaust from each stack for plutonium An
alarm system exists and Is activated if out of balance imits are exceeded which results in
cessation of discharge activites
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1.2.21.3 Criticality .Control

Nuclear cnticality safety 1s achieved by both administrative and physical controls Nuclear
matenal safety imits, double-contingency criteria (where at least two independent conditions
must exist simultaneously before a criticality accident is possible), and strict handiing and
storage procedures for fissile matenais are examples of administrative controls that are
enforced to prevent a criticality accident Physical safeguards are designed to control
parameters that influence cniticality such as geometry, reflection, and interaction Examples of
these physical safeguards are fixed spacing, safe geometry tanks, and neutron absorbers
(neutron poisons) The following conditions apply in the operation of Building 779

¢ The equipment 1s made dimensionally safe or contains nuclear poisons to eliminate the
potential for nuclear cnticality

¢ Most glovebox floors are level to prevent accumulation of hquids and matenals in low
areas Where this Is not practical, dams and criticality drains are installed as a precaution

e Dams are installed at stair-wells, elevator shafts, corridor entrances, and doorways to
modules to safely control the spread and depth of liquid

* Interaction in storage arrays Is controlled by permanently positioned racks, interaction
during transfer of matenal 1s controlled by carner and cart design

s Safeguards such as carner design, criticality drains, and dams provide criticality protection
from water used to extinguish a fire, filter plenums have a drainage system to handle the
spray water

1.2.22 Alarm and Communications Systems

A comprehensive system of both audible and visual alarms warns personnel of malfunctions
and hazards Among these systems are fire, radiation, security, oxygen level, overflow,
cnticality and pressure alarms These alarm systems are connected to the utilities control room
and as alarms are received corrective actions can be implemented

1.2.22.1 Fire Alarms

The fire alarm system in Building 779 consists of 20 manually operated telephone stations and
9 automatic stations Manual stations are activated by lifting the telephone (inside the alarm
box) to send a signal directly to the Plant Protection Dispatch Center (Buiiding 121) and the
Fire Department (Buillding 331) The system in turn identifies the location and type of
transmitting station The alarm also sounds the building fire bells

Automatic fire alarm stations are activated through storage area contact heat detectors, filter
plenum heat detectors, and spnnkler water flow When the automatic fire alarm stations are
activated, signals are sent to the Plant Protection Dispatch Center and Fire Department In
some instances, alarms also sound locally
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1.2.22.2 Selective Alpha Air Monitors (SAAMs)

SAAMs (37 units) are located throughout the facility, supplying continuous monitoring  When

airborne radiation counts reach a predetermined level, these monitors activate audible alarms
and warning lights in the affected area and in the radiation monitoring office Alarms can also
be manually activated

1.2.22.3 Security Alarms

Secunty alarms in Buildings 779 include door alarms on all outside entrances These alarms
are also transmitted to the Plant Protection Dispatch Center

1.2.22.4 Communications

Various methods of communications are used internal and external to Bullding 779 The
pnmary method is the telephone A public address system, connected to the Plant Protection
Dispatch Center, provides both internal and external communications to building personnel
Two-way radios provide communications between the guard posts at the Building 700
complex, the dispatch center, and the Fire Department Walkie-talkie radios permit additional
communications between personnel and the dispatch center Emergency fire telephones
permit communications directly with the plant Fire Department In addition, radiation, criticality,
security, and fire alarms offer a passive form of internal and extemal communications
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- APPENDIX 2
1.0 DECONTAMINATION OPTIONS

The following sections have been excepted from DOE Decommissioning Handbook, (DOE/EM -
0142P) These sections provide descriptions of the most probable methods to be used in this
project The decontamination sections were written to provide guidance on technology which could
be used In different situations The implementation of a specific technology will be through the use
of an IWCP Cautionary statements in this appendix are provided to aid in development of the
implementing procedure or work package The Building 779 Decommissioning Project i1s however,
receiving additional funds to demonstrate new technologies Some of the sections which are
Included discuss new decontamination technologies Although an attempt has been made to
include a discussion of the decontamination methods which may be used, one or more methods
other than identified below may be required/used

Decontamination 1s a major decommissioning activity that may be used to accomplish several
goals, such as reducing occupational exposure, reducing the potential for the release and uptake of
radioactive matenal, permitting the reuse of a component, and facilitating waste management The
decision to decontaminate will be weighed against the total dose and cost This section presents
both proven and emerging techniques which can be used to accomplish the goals stated above

1.1 Introduction

Decontamination 1s defined as the removal of contamination from surfaces of facilities or equipment
by washing, heating, chemical or electrochemical action, mechanical cleaning, or other techniques
In decommissioning programs, the objectives of decontamination are to

¢ Reduce radiation exposure,

o Salvage equipment and matenals,

o Reduce the volume of equipment and matenals requiring disposal in licensed bunal facilities,

o Restore the site and facility, or parts thereof, to an unrestricted-use condition,

¢ Remove loose radioactive contaminants and fix the remaining contamination in place in
preparation for protective storage or permanent disposal work activities, and

¢ Reduce the magnitude of the residual radioactive source in a protective storage mode for public
health and safety reasons or reduce the protective storage period

Some form of decontamination is required in any decommisstioning program, regardless of the form
of the end product At a minimum, the floor, walls, and external structural surfaces within work areas
should be cleaned of loose contamination It 1s not envisioned at this point that chemical
decontamination methods that concentrate the contaminant in a fluid medium will be used In this
project The additional cost for the disposal of materials 1s expected to outweigh the potential
Increase In

e (1) Occupational exposure rates,
e (2) The potential for a release, and
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(3) The uptake of radioactive material and could result in even higher doses than those received
from removing, packaging, and shipping the contaminated system without extensive
decontamination There are two primary categories for decontamination equipment or techniques
mechanical and chemical

Primary Choice

Mechanical and manual decontamination are physical techniques Most recently,
mechanical decontamination has included washing, swabbing, foaming agents, and latex-
peelable coatings Mechanical techniques may also include wet or dry abrasive blasting,
gnnding of surfaces, and removal of concrete by scabbling These techniques are most
applicable for the decontamination of structural surfaces

Secondary Choice

Chemical decontamination uses concentrated or dilute solvents in contact with the
contaminated item to dissolve either the base metal or the contamination film covering the
base metal Dissolution of the film 1s intended to be nondestructive to the base metal and is
generally used for operating facilities Dissolution of the base metal should only be
considered In a decommisstoning program where reuse of the item will never occur
Chemical flushing is recommended for remote decontamination of intact piping systems
Chemical decontamination has also proven to be effective in reducing the radioactivity of
large surface areas such as floors and walls as an alternative to removal

In recent years, many innovative decontamination techniques have been proposed For the
most part, these emerging technologies are hybnd technologies comprised of one or more of
the following methods chemical electrochemical, biological, mechanical, or sonic
methodology. These innovative techniques are described in a separate section (Section
1.4) and are subdivided into categones based on similar characteristics

1.2 CHEMICAL DECONTAMINATION
1.2.1 Introduction

Only an overview of chemical decontamination methods Is provided for reference as no
chemical methods are expected to be used in this project due to the large amount of secondary
waste which would be produced Chemical reagents are very widely used in the nuclear
industry as decontaminates The objective of chemical decontamination In the nuclear industry
Is to remove fixed contamination on surfaces of piping, components, equipment, and facilities

The advantages of chemical decontamination are that it can be used for inaccessible surfaces,
it requires fewer work hours, it can decontaminate process equipment and piping n place, and
it can usually be performed remotely
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Chemical decontamination also produces few airborne hazards, uses chemical agents that are
readily available, produces wastes that can be handled remotely, and generally allows the
recycling of the wash liquors after further processing The disadvantages of chemical
decontamination are that it 1s not usually effective on porous surfaces, it can produce large
volumes of waste (although volume may be reduced by a radioactive waste treatment system),
it may generate mixed wastes, and it can result in corrosion and safety problems when
misapplied In addition, it requires different reagents for different surfaces, it requires drainage
control, for large jobs, it generally requires the construction of chemical storage and collecting
equipment, and it requires addressing criticality concerns, where applicable

Chemical decontamination involves the use of either concentrated or dilute reagents In general,
both the concentrate and dilute processes fall into one of six chemical classifications

high - pH oxidatCion and dissolution,

high - pH oxidation followed by low-pH dissolution,

low - pH oxidation and dissolution,

low - pH oxidation followed by low-pH dissolution,

low - pH dissolution, and

low - pH reduction and dissolution (Munson, Divine and Martin 1983)

An example of the high-pH oxidation and dissolution chemistry is the use of alkaline permanganate
(AP), which dissolves chromium oxide and attacks various hard-surface alloys, organics, and
copper The use of AP followed by citnc acid or any other acid 1s an example of high-pH oxidation
followed by a low - pH dissolution In this case, there i1s some dissolution in the first step, but the
major purpose of the AP is to condition the corrosion product film, most of the decontamination
occurs with the dilute acid step These techniques are generally applied to nuclear reactor systems,
which operate under reducing conditions It should be noted that a strong acid can be substituted
for a weak acid, If necessary in a decommissioning program where the equipment will not be
reused

A similar use 1s made of low - pH oxidation and dissolution For example, nitric acid can be used as
both oxidant and acid, particularly in the removal of uranium oxide fuel debrnis A procedure that 1s
similar to the high - pH oxidant followed by Citrox or another acid for a low - pH dissolution step

this process Is suitable for the removal of fuel and fission product debris and can be used for
corrosion product removal If little or no chromium is present

Several solutions are available for low - pH dissolution The best known of these are phosphoric
acid and CAN-Decontamination Inhibited phosphoric acid has been used successfully for many
years in the Hanford N-reactor, a primarnly carbon steel system CAN-Decontamination, a dilute
solution used on reactor-scale operations in Canada, has also been successful on nuclear reactor
components and with an oxidizing pretreatment Phosphonc acid vaporized with steam has been
used for vapor-phase cleaning of isolated components
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Low - pH solutions that are strongly reducing are not common because reactions with water tend to
make them unstable One process developed for high-temperature stainless steel 1s a reducing
decontamination solution that uses hydrazine (Peach and Skeleton 1988)

1.2.2 Decontamination Chemistry

Chemical solutions are generally the most effective on nonporous surfaces Possible
decontamination agents are chosen based upon the chemistry of the contaminant, the chemistry of
the substrate, and disposal of the waste that will be generated by its use Because a wide variety of
possible decontaminating agents is usually available for each case, other factors such as cost,
material corrosion, safety, waste, and support services must also be considered

Decontamination factors (DFs) are used to determine the effectiveness of the decontaminating
agent (e g, chemical treatment) DFs are usually increased with contact time, concentration,
temperature, and agitation Contact time between the reagent and the surface can range from a few
minutes to many hours and even days Removal of metal oxide layers usually requires several
hours of contact Increasing temperature accelerates the reaction rates, however, some chemical
constituents break sown at elevated temperatures At times, several applications of the same
reagents are needed, and the surface may need to be flushed upon completion Consideration
should also be given to how long the reagent can be recycled before a fresh solution i1s used,
because metal hazardous waste 1ons have a tendency to resettle out of the solution Chemical
decontamination 1s more effective under turbulent conditions produced by some form of mechanical
agitation such as cawvitation, hydraulic flow, or scrubbing

Numerous chemical formulations are possible Without specific physical and chemical information
pentaining to the hazardous species present on a particular type of surface, it 1s not possible to
descnbe chemical reactions Furthermore, the complete reporting of chemical formulations used
most frequently 1s difficult because some of these are proprietary and sold under a sales descriptor
without complete technical information about the ingredients

1.2.2.1 Water/Steam

Water is a universal decontamination agent that acts by dissolving the chemical species or by
eroding and flushing loose debris from the surface It can be used on all nonporous surfaces, and
its effectiveness can be enhanced by increasing its temperature, adding a wetting agent and
detergent, or using a water jet Steam 1s effective parhally because of its gas velocity impinging on
the surface, and it can be made even more effective with detergents Steam can be used on any
nonporous surface that can withstand the temperature, but it 1s most useful on accessible surfaces
Steam generally provides better DFs than water for flat-coated or polished surfaces Dry Steam has
some application for uncoated concrete

Most ionic compounds are soluble in water, therefore, water/steam is the first choice for sluicing bulk
salts and solids from tanks For surfaces with grease or oll, it 1s not effective unless detergents are
added Water is most effective when the contaminant has been in contact with the surface for only a
short time
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Water itself has little effect in removing long-standing contaminants and those that are chemically
bonded to the substrate It has almost no effect on hard metal oxide and carbonate or silicate
scales, and It reacts violently with metallic sodium or potasstum Most transition metal compounds
have limited solubility in water unless the pH is lowered The advantages of using water as a
decontaminate are that it Is cheap, avallable, nontoxic, noncorrosive, and compatible with most
radioactive waste and RCRA waste systems In addition water/steam requires few support services
that are not already available Because of its safe nature, it can be used In large facility and
environmental flushing operations Remote operations can be accomplished with fire hoses, Jets, or
steam lances Most cleaning operations use a water flush before other agent are used The
advantage of using steam s that the volume of water is reduced

The disadvantages of water s a decontamination are that large volumes are usually required and
contaminants can resettle onto other surfaces In particular, the use of water has the tendency to
spread radioactive contamination, which complicates the control of clean up If fissile matenals are
present, cnticality concerns become paramount

1.3 MECHANICAL DECONTAMINATION

Mechanical Decontamination methods can be classified as either surface cleaning (e g, sweeping,
wiping, scrubbing) or surface removal (E g . gnt blasting, scanfying, dnil and scabbling)

Mechanical decontamination can be used as an alternative to chemical decontamination, can be
used simultaneously with chemical decontamination, or can be used in sequence with chemical
decontamination

In general, mechanical decontamination methods can be used on any surface and achieve superior
decontamination When these methods are used in conjunction with chemical methods, an even
better result may be realized Moreover, when dealing with porous surfaces, mechanical methods
may be the only choice There are two general disadvantages to the mechanical methods First,
the methods require the surface of the work place to be accessible (i1 e, the work piece should
generally be free of crevices and comers that the process equipment cannot easily or effectively
access ) Second, many methods produce airborne dusts If contamination 1s a concern,
containment must be provided to maintain worker health and safety and to prevent the spread of
contamination

As with chemical decontamination, the selection of the most effective technique depends on many
variables, such as the contaminants of interest, surface matenal, and cost For example, the
selected treatment may have to be applied several times to respond to site-specific conditions (1 e ,
to meet the established clean up critena) Because each of these techniques can be modified to
site-specific conditions, the actual effectiveness and implementability of each technique under those
conditions will be explored before being implemented Surface-cleaning techniques are used
when contamination 1s imited to near-surface material Some techniques may remove thin layers of
the surface (less than 1/4 in ) to remove the contamination However, these techniques differ from
surface-removal techniques in that the removal of the contaminant from the surface Is the goal
rather than the removal of the surface itself Certain surface-cleaning techniques can be used as a
secondary treatment following surface removal
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Because these techniques are so versatile, it may be advantageous to locate a centralized
decontamination facility onsite in which one or more of these techniques may be used Such a
facility could then be used to decontaminate dismantied or segmented components

Surface-removal techniques are used when future land-use scenarios include reuse or when 1t Is
impractical to demolish the building (e g, a laboratory within a building) The techniques described
in this chapter remove varnious depths of surface contamination (e g, floors versus walls) and may
be used to reduce the amount of contaminant to be disposed of For example, If a contaminated
building 1s demolished, all the debnis 1s considered contaminated and requires special handling
However, by first using a surface-removal technique, the volume of contaminant i1s limited to the
removed surface material The eventual demolition can then be handled in a more conventional
manner In this instance, a cost-benefit analysis should be prepared that considers such potential—
concerns as packaging, shipping, and bunal costs for a surface-removal technique versus
conventional demolition and disposal

Before any surface-cleaning or removal activity, surface preparation and safety precautions are
required All surfaces to be treated must be free of obstructions (e g, piping and supports should be
dismantled or segmented), and surfaces should be washed down to minimize the release of
airbome contamination during the surface-removal technique The wash liquor must be processed
as contaminated waste because it contains matenals from the contaminated surface being washed
In this instance, all combustibles should be neutralized, stabilized, or removed Finally, the
contaminated debris (i e , the removed portion of surface) must be collected, treated, and/or
disposed of, and any liquids used during the removal process, either as part of the process or as a
dust control, must be processed/recycled In cases in which a contaminant has penetrated the
material beyond the surface layer, another treatment may be required Most of the surface-removal
techniques usually leave an undesirable surface finish

1.3.1 FLUSHING WATER
1.3.1.1 Description of Technique

The technique involves flooding a surface with hot water The hot water dissolves the contaminants,
and the resulting wastewater is pushed to a central collection area This technique I1s usually
performed after scrubbing, especially on floors Squeegees can be used to force the waste water to
the collection area This technique may be used with detergents or other chemicals that enhance
the effectiveness of the technique

The volume of the waste water can be reduced by simply wetting the surface and flushing before
drying occurs The volume of waste water can also be reduced by using a water treatment system
to recycle the flush water (Wood, Irving, and Allen 1992, IAEA 1988, MMES 1993)

1.3.1.2. Applications
This process can be used for areas that are too large for wiping or scrubbing It 1s effective on

loosely deposited particles (e g, resins) and readily soluble contaminants, and it can be used as a
first step to prepare a surface for a more aggressive decontamination |
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t 1s not recommended for fixed, nonsoluble contamination In addition, nuclear cnticality
considerations must be addressed when using water containing SNM

1.3.2 Dusting/Vacuuming/Wiping/Scrubbing
1.3.2.1 Description of Technique

These techniques refer to physical removal of dust and particles from building and equipment
surfaces by common cleaning techniques If the dust and particles are contaminated, PPE may be
required for workers as a health and safety control

Vaeuuming rs performed using a commerctal or industrial vacuum equipped with a high-efficrency -
particulate air (HEPA) filter If a wet vacuum is used to pick up hiquids, however a replacement filter
system will have to be used because HEPA filters do not function properly with iquids (1 e , they
clog)

Surfaces that cannot be reached with a vacuum can be wiped with a damp cloth or wipe (soaked
with water and solvent) to remove dust [f required, the cloth or wipe Is disposed of as contaminated
waste

Scrubbing i1s similar to dusting/wiping except that pressure is applied to assist in removing of
loosely adhering contamination

1.3.2.2. Applications

The dusting and vacuuming techniques are applicable to various types of contamination, including
lead-based paint chips, PCBs, and asbestos The techniques are applicable to facility surfaces,
although scrubbing should not be used on porous or absorbent materials because loosely
deposited materials may be pushed deeper into the surface and should not be used when
contaminants are not soluble in water. Wastes are contained in vacuum cleaner bags, wipe cloths,
scrub brushes, or mops and, depending on the nature of contamination, may need to be
containenized or otherwise treated before disposal All of these techniques are best suited for
smooth surfaces

Several considerations must be addressed before these techniques are applied The wiping
technique can be used to remove dust generated from other operations Fugitive dusts may be
created by the dusting and vacuuming action and spread contamination It 1s important to
remember that if the source of the contaminated particles 1s exterior to the work area interior
vacuuming or dust efforts may be ineffective until the external source 1s controlled Thermal effects
need to be considered when collecting fissile matenals (1 e, Pu-238) while using these techniques
(Esposito et al 1985 Wood, Irving, and Allen 1992, IAEA 1988 )
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1.3.3 Fixative/Stabilizer Coatings

Various agents can be used as coatings on contaminated residues to fix or stabilize the
contaminant in place and decrease or eliminate exposure hazards No removal of contaminants 1s
achieved Potentially useful stabilizing agents include molten and solid waxes, carbonwaxes
(polyoxyethylene glycol), organic dyes, epoxy pant films, and polyester resins The stabilized
contaminants can be left in place or removed by a secondary treatment In some cases, the
stabilizer/fixative coating i1s applied in place to desensitize a contaminant (e g, an explosive
residue) and prevent reaction or ignition during some other phase of dismantling or demolition

In general, coatings can be applied in one of two ways n a water-based solution or a solvent-
based-solution Either solution contains a wetting agent that serves to break the surface tension
between the fine particles (<20 microns) and the water or solvent The ensuing chemical reactions
allow the coating to dry and harden Several applications of solution may be required depending
on site-specific conditions

In practice, hazards posed by solvent flammability and toxicity should be considered Proper PPE is
required durnng application of the coating and will vary with the type of solvent used and the
contaminant(s) of interest

1.3.3.2 Applications

Coatings as fixatives or stabilizers may be used on PCB, explosive, and radioactive contamination
Stabilizers are used to reduce the potential spread of contamination an ingestion of radioactive
contamination at nuclear facilities In practice, stabilization 1s achieved using an agent that 1s
complementary to the contaminant(s) of interest and the site-specific work conditions For example,
if the contamination needs to be stabilized and then removed, a wax can be used In conjunction
with a solvent or a reactant to dissolve or decompose the contamination The wax-bearing
treatment i1s allowed to first work and then harden, creating a contaminant-laden wax that can be
physically removed in a stripping technique The maximum DF achieved by this technique, as
measured by ambient air level, 1s 2-3, depending on the fixative or stabilizer used In general,
experiments to ensure the effectiveness of the stabilizer or fixative need to be performed before one
is selected because the degree of iImmobilization or desensitization required can vary on a site-
specific basis

1.3.4 Metal Based Paint Removal
1.3.4.1 Description of Technique

Metals such as lead, cadmium, chromium, and mercury have been used as ingredients in paints
used to coat the interior surfaces of buildings In some instances these paints, especially lead, may
still be used to coat piping and other metallic structures or components With age, these paints can
crack and peel, creating a potential health hazard to building occupants or to workers involved In
demolition activities If decontamination of any such surface Is required, use of paint removal
techniques may be necessary
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Prior to paint removal; a controlled area s initially established that surrounds the areas to be
decontaminated, and a plastic ground cover is place beneath the working area Peeling paint Is
then removed from surfaces through a combination of commercial paint removers, and scraping,
water washing, and detergent scrubbing This combination of removal methods should allow all
surface areas of a building to be reached and affected Any paint wastes accumulate on the plastic
ground covering When paint removal 1s complete, the plastic is rolled up, securely sealed, labeled,
placed into storage containers, and disposed of properly Contaminated paint containing metal may
be considered a mixed waste and require special handling

Following decontamination, building surfaces may be repainted in a conventional manner, although
repainting does not always take place immediately after removal of the old paint Action following
paint removal depends on the projected future use of the area and the degree of contamination.
Resurfacing or further decontamination efforts may be necessary

Because there Is the possibility that workers might be exposed to airborne particulates and/or
chemical vapors during the technique application, a training program should be conducted and
safety equipment used For example, respirators may be necessary to protect workers from organic
solvent vapors In another instance, biological monitoring methods that are available for lead,
cadmium, chromium, and mercury contamination may be used

1.3.4.2 Applications

This technique can be used to remove paints from any surface It i1s most effective when the
contaminated paint layer is the uppermost layer or when the contaminated paint layer i1s sandwiched
between layers of paint Paint removal and replacement have been used as cleanup techniques In
many commercial, industnal, or residential buildings containing high lead-based or other metal-
based paints, as well as in buildings contaminated with radioactive residues For example, paint
containing lead In excess of 0 06% by weight can be removed from building surfaces using
commercially available paint removers and/or physical means (e g , scraping, scrubbing, water
washing) The removed paint waste 1s placed in sealed containers and disposed of properly
Surfaces may then be repainted with new paint having a lead content of no more than 0 06% by
weight Durnng application, federal, state, and/or local regulations regarding health and safety
concerns and controls of the waste streams must also be considered

1.3.5 Strippable Coatings
1.3.5.1 Description of Technique

The use of a strippable coating involves the application of a polymer mixture to a contaminated
surface As the polymer reacts, the contaminants are stabilized, becoming entrained in the polymer
In general, the contaminated layer 1s pulled off, containerized, and disposed of, although a polymer
can be applied as a fixative or stabilizer or even as a protective coating for a clean surface A self-
stnpping coating that 1s a nontoxic, water-based copolymer s also availlable As the formula
polymerizes, it cracks, flakes, and falls off, taking loose surface matenal with it The resultant waste
requires no additional processing before disposal
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The necessary health_and safety requirements are determined by the hazards associated with the
contaminant(s) of interest as well as with the polymer To avoid contact with the polymer, protective
clothing, gloves, and eye protection should be used by workers If the monomer 1s hazardous (e g,
vinyl chloride), additional protection such as respirators must be used When removing materials
that generate heat (1 e , Pu-238) care must be taken to prevent excessive heat generation (e g,
separate matenal into smaller portions)

1.3.5.2 Applications

Strippable coatings should be applicable to all contaminants and maternials Different polymer
formulations may be required for various building matenals This technique is best suited for coated
and uncoated floors and walls because these structural components have large surface areas that
are easlly accessible Coatings may also be applied as a protective layer for clean surfaces before
those surfaces become contaminated and may be used as fixatives or stabilizers

Ideally, a stnppable coating should remove all the contaminants it contacts, especially on smooth
surfaces (e g , metallic surfaces) There 1s a potential for the coating not to reach all the
contamination on rough surfaces, however, especially If the surface to be treated has a high surface
tension or if the polymer molecules are too large to fit in the surface pores Moreover, secondary
treatment may be needed, depending on how effective the polymer i1s in removing the contaminant
and how deeply the contaminant has penetrated the material

The polymer may bind not only to the contaminant but also to the surface of the wall or item on
which it 1s applied (stnippability depends on its properties and those of the surface) In this instance,
large volumes of wastes may result, and the building or structural surface may be damaged

Applications of self-stripping copolymer, which i1s limited to nonporous surfaces since porous
surfaces will simply absorb the polymer, can be used to remove rust or oxide layers from base
matenals Because oxide layers are quite porous, they tend to absorb contaminants By removing
the oxidized layers, a copolymer can remove a substantial amount of surface contamination For
rust removal and surface preparation, data have shown that two applications of the copolymer can
clean rusted carbon steel surfaces to levels comparable to surfaces cleaned by thorough
commercial blast cleaning When used on oxidized or weathered lead, copper, aluminum, or
galvanized steel, one application has been shown to be sufficient to render a metallic surface clean
and bright It 1s recommended that this matenal be tested on a small area for each substrate
application to ensure its performance

The polymer-coating technology has been extensively studied and has been widely used in
decommissioning nuclear facilities In practice, a chemical that reacts with the contaminant can be
added to the polymer, detoxifying or eliminating its hazardous properties and thereby circumventing
the need for secondary decontamination (Esposito et al 1985, EPRI 1985, Wood, Irving and Allen
1992)

BUILDING 779 CLUSTER DECOMMISSIONING PROJECT 1697
136




Decommissioning Operations Plan Appendix 2

1.3.6 Steam Cleaning
1.3.6.1 Description of Technique

Steam cleaning physically extracts contaminants from building and equipment surfaces The
steam is applied using hand-held wands or automated systems, and condensate is collected for
treatment This technique combines the solvent action of water with the kinetic-energy effect of
blasting As a result of the higher relative temperature, the solvent action ts increased and the
water volume requirements reduced compared to hydroblasting

1.3.6.2 Applications

Steam cleaning 1s applicable to a wide variety of contaminants and structural matenals This
technique i1s recommended for use on complex shapes and large surfaces to remove surface
contamination or to remove contaminated soil particles from earth-moving and dnlling equipment It
can be used in conjunction with scrubbing, either as a preliminary step or as part of the scrubbing
process

Although a lesser volume of waste I1s generated using this technique than by hydroblasting, the
installation of sumps and the use of wastewater storage containers may be necessary As In
hydroblasting, existing sumps or water collection systems may be used but must be checked for
leaks to ensure that contamination does not inadvertently migrate to another medium

1.3.7 Sponge Blasting
1.3.7.1 Description of Technique

Sponge blasting, onginally developed for the painting industry as a surface preparation activity, Is
now being used as a decontamination technique This technique cleans by blasting surfaces with
various grades of foam-cleaning media (1 e , sponges) The sponges are made of a water-based
urethane During surface contact, the sponges expand and contact, creating a scrubbing effect
Most of the energy of the sponges is transferred onto the surface being cleaned A typical system
consists of four major components feed unit, sifter unit, wash unit, and evaporator unit The feed
unit 1s pneumatically powered and propels the sponges against the surface being cleaned at
approximately 100 pst Standard blasting equipment (1 e , hoses and nozzles) I1s used to transfer
the sponge and air mixture The sifter umit consists of a senes of progressively finer screens used to
remove debns from the sponges Residue from the sifter unit must be properly disposed of The
wash unit is a portable closed-cycle centrifugal unit that launders the sponges, usually in three to
five cycles The evaporator unit reduces the volume of contaminated wastewater from the wash unit
before disposal Because the system cleaning heads are similar to those of other blasting
techniques, this technique I1s readily adaptable to a robotic system
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1.3.7.2 Applications

Two types of sponges are used a nonaggressive grade that I1s used for surface cleaning on
sensitive or otherwise cnitical surfaces and an aggressive grade that is impregnated with abrasives
which can be used to remove tough matenal such as paints, protective coatings, and rust The
aggressive grade can also be used to roughen concrete and metallic surfaces The sponges are
absorptive and can be used either dry or wetted with a vanety of cleaning agents and surfactants to
capture, absorb, and remove surface contaminants such as corrosion, rust, olls, greases, lead
compounds, paint, chemicals, and low-level radionuclides Using wetted sponges decreases the
amount of dust that may be generated and also provides for dust control without excess
dampening of the surface being cleaned The sponges are nonconductive and can be used to
clean electrical motors and transformers and hydraulic and fuel-oil lines This system does not use
or produce noxious, hazardous, and/or difficult-to-contain substances

The media typically can be recycled eight to ten times During the first cycle, the sponge-blasting
unit uses approximately 6-8 ft* of media per hour at a surface-cleaning rate of about 1 f ft#/min  The
waste stream produced (the spent sponges and the absorbed contaminants) is approximately 0 01
ft* per square foot of surface cleaned The sponges can be collected by vacuum for proper disposal
The washwater sponges are collected, filtered, and reused within the unit As with any blasting
technique, a potential for cross contamination exists because sponge particles may be sprayed or
otherwise transported into the surrounding areas Static electricity may be generated during the
blasting process, therefore, the component being cleaned shouid be grounded

1.3.8 CO,Blasting
1.3.8.1 Description of Technique

This techmque 1s a vanation of gnit blasting in which CO, pellets are used as the cleaning medium
Small dry-ice pellets are accelerated through a nozzle using compressed air at 50-250 psi The
pellets shatter when they impact the surface, and the resulting kinetic energy causes them to
penetrate the base matenal and shatter it, blasting fragments laterally and releasing the
contaminant from the base matenal The dry-ice fragments instantly sublimate, which adds a lifting
force that speeds the removal of the contaminant Removed debnis falls to the ground, and the CO,
(now gas) returns to the atmosphere Because the pellets vaponize, they do not pose a collection,
treatment, or disposal problem, however, collection of the removed debris is required Use of CO, is
advantageous to remove radioactive contamination because 1t does not become radioactive and
because no secondary waste Is produced The airborne contamination potential is typical of that of
other blasting actions

A typical system consists of two major components a pelletizer that converts hiquid CO, into dry-ice
snow and a cleaning station from which the pellets are stored and blasted The cleaning station 1s
portable and may be used to clean equipment in place, but it may also be used to clean dismantled
equipment that has been transported to a centralized cleaning area where the pelletizer is located
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1.3.8.2 Applications

Blasting with C02 has proven effective with plastics, ceramics, composites, and stainless steel
Wood and some soft plastics could be damaged, and brittle materials may shatter Hard coatings
that bond very firmly to the base matenal may be removed effectively by this technique
Additionally, soft contaminants such as grease and oil tend to splatter and may require specialized
application procedures and collection systems If the object being cleaned 1s porous, soft
contaminants may be pushed into the base matenal However, this technique is very effective for
hardened, baked-on grease

Some cooling takes place in the base material, but the amount of cooling seldom exceeds 40°F In
some applications, cooling makes a small contribution to the cleaning, principally with those
contaminants that break up more easily as a result of thermal shock (i e , those with high moisture
content or a high freezing point ) The likelthood of damage resulting from cooling 1s remote, but
matenal analysis should be performed before using this technique on components that may
potentially be reused

In general, CO, blasting is best applied in a room or booth that 1s dedicated to that purpose to
contain the loosened debris and to isolate the noise of blasting, which can range from 75 dB to 125
dB In a normal workspace, ventilation is usually sufficient to prevent undue CO, butldup, in a
confined space, however, ventilation needs to be actively monitored Because CO, 1s heavier than
arr, placement of exhaust vents is best at or near ground level Static electricity may be generated
dunng the blasting process, therefore the component being cleaned should be grounded (Alpheus)

1.3.9 Hydroblasting
1.3.9.1 Description of Technique

In the hydroblasting technique, a high-pressure (several thousand pounds per square inch) water
jet 1s used to remove contaminated debris from surfaces The debns and water are then collected,
treated, and disposed of properly Configurations range from a jet tip, which produces a narrow
stream, to a flat fan shape, which produces flow similar to a paint scraper in form Use of the correct
lance tip 1s critical to producing desired results The treated surface may require painting or other
refinishing methods if the surface is to be reused Many manufacturers produce a wide range of
hydroblasting systems and high-pressure pumps

1.3.9.2 Applications

This technique 1s recommended for surfaces that are inaccessible to scrubbing or that are too large
for scrubbing Hydroblasting can be used on contaminated concrete, brick, metal, and other
materials It 1s not applicable to wooden or fiberboard materials In general, the technique 1s very
effective, completely removing surface contamination On the average, hydroblasting removes
3/16-3/8 In of concrete surface at the rate of 40 yd®hr Hydroblasting may not effectively remove
contaminants that have penetrated the surface layer (Esposito et al 1985)
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However, vanations such as hot or cold water, abrasives, solvents, surfactants, and various
pressures that may increase the effectiveness of decontamination can easily be incorporated into
the technique

Water lances have been successfully used to decontaminate pump internals, valves, cavity walls,
spent-fuel pool racks, reactor vessel walls and heads, fuel-handling equipment, feedwater spargers,
floor drains, sumps, interior surfaces of pipes, and storage tanks DF's of up to several hundred
have been obtained Experience at one site indicated that DF’s of 2-50 could be achieved using
water only and that DFs of 40-50 could be achieved if a cleaning agent, (e g, Radiac-Wash) was
added Personnel at the site recommend an nitial treatment at lower pressures (500 psi) because
the lower pressures perform just as well as higher pressures (3,000-5,000 psi)

To decontaminate pipe runs, a vanation of the water lance -- the pipe mole -- 1s used In this
method, a high pressure nozzle head s attached to a high-pressure flexible hose and inserted into
pipe runs The nozzle orifices are angled to provide forward thrust of the nozzle so that the hose
can be dragged through the pipe

Hydroblasting has been used to decontaminate nuclear facilities, remove explosives from
projectiles, and decontaminate military vehicles Hydroblasting also has been employed
commercially to clean bridges, buildings, heavy machinery, highways, ships, metal coatings,
railroad cards, heat exchanger tubes, reactors, piping, etc Given the volume of water generated,
Installation of sumps and external wastewater storage tanks may be necessary Existing sumps or
water collection systems may be used, although they must be checked for leaks to ensure that
contamination does not inadvertently migrate to another medium

1.3.10 Ultra-High-Pressure Water
1.3.10.1 Description of Technique

In this technique, water 1s pressurized up to 55,000 psi by an ultra high-pressure intensifier pump
The water 1s then forced through a small-diameter nozzle that generates a high-velocity water jet at
speeds of up to 3,000 ft/s This i1s the same technique used In abrasive water-jet cutting except that
for cleaning purposes the nozzle 1s mounted in a cleaning head With the cleaning head attached
to a lance, it can be manually moved about the surface being decontaminated Surface
contaminants are first eroded and then removed by the water jet Deeper penetration of the surface
Is possible by adding abrasives to the water jet, however, care should be taken to not damage or cut
through the material The contaminant and wastewater require a processing system in which the
contaminant Is separated, containerized, and disposed of and the wastewater treated and recycled

1.3.10.2 Applications

Concrete, metallic components, structural steel, and ceramic tile are just a few of the maternials that
can be decontaminated with ultra high-pressure water Water jets can remove paint, coatings, and
hard-to-remove deposits without damaging the underlying surface
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They can also remove galvanized layers from sheet metal The decontamination efficiency of the
technique 1s dependent on a number of parameters water pressure and flow rate, nozzle/cleaning
head configuration, distance of the cleaning head to the surface, and translation speed These
parameters must be evaluated, along with the geometric complexities of the substrate, to achieve
optimum results

Because water jets are omni directional and have very little thrust, they are readily adapted to
robotics or remote operation Moreover, the power unit 1s basically the same as that used for water-
jet cuting Therefore, with minor modifications, the unit can be used for either technique as long as
the appropnate nozzle i1s used (i e, a cleaning head or a cutting head) (MMES 1993, Flow
International, K&S Engineering)

1.3.11 Shot Blasting
1.3.11.1 Description of Technique

Although the shot blasting technique was originally developed and marketed as a surface
preparation technique to enhance coating adhesion, it can be used to remove contaminants from
floors and walls Shot blasting 1s an arrless method that strips, cleans, and etches the surface
simultaneously The technique Is virtually dust free, so the potential for airborne contamination 1s
very low The surface is left dry and free from chemicals, so additional waste treatment i1s not
required

Portable shot blasting units move along the surface that is being treated as the abrasive is fed into
the center of a completely enclosed centnfugal blast wheel As the wheel spins, the abrasives are
hurled from the blades, blasting the surface The abrasive and removed debns are bounced back to
a separation system that recycles the abrasive and sends the contaminants to a dust collector

Larger shot removes more concrete, and the etch depth can be controlled by varying the speed of
the unit Units are available that can remove an up to 1/4-in -thick surface in a single pass Units are
also available for vertical surfaces

The contaminated debris and contaminated shot must be treated and disposed of properly The
mobile unit must also be decontaminated

1.3.11.2 Applications
Shot blasting 1s generally used for concrete surfaces, but it can be applied to metallic components

such as storage tanks Shot blasting effectively cleans surfaces that have been exposed to acids,
caustics, solvents, grease, and oil It can also remove paint, coatings, and rust
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1.3.12 Wet Abrasive Cleaning
1.3.12.1 Description of Technique

A wet abrasive cleaning system is a closed-loop, liquid abrasive (wet gnt blasting) decontamination
technique The system uses a combination of water, abrasive media, and compressed air and 1s
applied in a self-contained, leak tight, stainless steel enclosure There I1s no danger of airborne
contamination because a self-contained HEPA arir ventilation system maintains negative pressure
inside the cabinet The radioactive waste 1s mechanically separated from the cleaning media,
resulting in a very low waste volume The water can be recycled and filtered, eliminating any
access to wastewater drainage

The system Is designed based on field expenence and 1s governed by ALARA concerns The
system uses no soluble or hazardous chemicals, only the abrasive media (e g , glass beads,
aluminum oxide, silicon carbide, ceramics) and water

1.3.12.2 Applications

Wet abrasive cleaning is being used by many nuclear facilities to remove smearable and fixed
contamination from metal surfaces such as structural steel, scaffolds, components, hand tools, and
machine parts The equipment can be used on close-tolerance parts such as turbine blades or
valves where the removal of metal 1s not desired, or it can be adjusted to remove heavy-duty
corrosion and paint by varying the amount of air pressure and media

A basic 4-ft x 4-ft x5-ft or a larger 4-ft x 8-ft x 7-ft system provides enough space in which to
decontaminate small tools or heavy, large-scale parts If a matenal cannot be cut down to a
smaller size (e g, long I-beams), it can be ted through small cabinets Most booths are custom
designed to specific configurations and sizes

1.3.13 Grit Blasting
1.3.13.1 Description of Technique

The gnit blasting technique, commonly called sand blasting and abrasive setting, has been used
since the late 1800s This technique, which uses abrasive matenals suspended in a medium that
1s projected onto the surface being treated, resuits in a uniform removai of surface contamination
Compressed air or water or some combination of both can be used to carry the abrasive Removed
surface material and abrasive are collected and placed in appropnate containers for treatment
and/or disposal

1.3.13.2 Applications

Grnit blasting 1s applicable to most surface matenals except those that might be shattered by the
abrasive, such as glass, transite, or plexiglass It is most effective on flat surfaces, and because the
abrasive Is sprayed It is also applicable on hard-to-reach areas such as ceilings or areas behind
equipment Nonetheless, obstructions close to or bolted to walls must be
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removed before application, and precautions should be taken to stabilize, neutralize, or remove
combustible contaminants because some abrasives can cause some matenals to detonate Static
electricity may be generated during the blasting process, therefore, the component being cleaned
should be grounded Remotely operated units are available

Abrasives may be applied under etther wet or dry conditions Under dry conditions, dust-control
measures may be needed to control dusts and/or airborne contamination This problem can be
reduced by using filtered vacuum systems in the work area When water is used to apply the
abrasive, large volumes of waste are produced that include the wastewater, the abrasive, and the
removed debris These wastes must be properly treated and/or disposed of If the wastewater can
be recycled, it may or may not need to be treated before it is reused Depending on the application,
the following varety of matenals can be used as the abrasive media

minerals (e g , magnetite or sand),

steel pellets,

glass beads/glass fnt,

plastic pellets, and

natural products (e g, rice hulls or ground nut shells)

Silica has also been used as an abrasive, however, its use Is not recommended because silica is
moderately toxic, 1s a highly irntating dust, and is the chief cause of pulmonary disease Prolonged
inhalation of dusts containing free silica may resuit in the development of a disabling pulmonary
fibrosis known as silicosis

A gnit-blasting system consists of a blast gun, pressure lines, abrasives, and an air compressor
Several gnit-blasting equipment manufacturers and contractors are available Labor cost could be
high because 1t 1s a relatively slow and labor-intensive technique Large amounts of abrasive are
required, so costs are necessarily dependent on the type of abrasive used (Esposito et al 1985,
Wood, Irving, and Allen 1992)

1.3.14 Grinding
1.3.14.1 Description of Technique

The gnnding technique removes thin layers of surface contamination from concrete In many cases,
the contamination 1s hmited to the paint coating or concrete sealer finish The technique involves
abrading the surface that is being treated using coarse-grained abrasives in the form of water-
cooled diamond grinding wheels or multiple tungsten-carbide surfacing discs Machines to power
these abrasives are floor-type grinders who gnnding heads rotate in a circular fashion parallel to the
floor Water required for cooling Is injected into the center of the grinding head, reducing the
amount of dust Supplementary contamination control can be accomplished using HEPA-filtered
vacuum systems and wet vacuums attached to or held near the machine The surface may be
moistened before and during grinding to hold down dust levels
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1.3.14.2 Applications

In general, grinding I1s recommended for use where thin layers of contamination need to be
removed If the contamination is deep, the grind wheels or discs are quickly worn down, which
decreases the overall effectiveness of the technique

A typical diamond grinding wheel (used on a floor grinder) I1s capable of removing several
thousand square feet of surface per day to an approximate depth of 1/2 in In smaller areas,
the wheel can remove up to 1 inch of surface per day The machine can be operated by one
operator Floor and hand-held grinding machines have been successfully used at the San
Onofre Unit 1 Nuclear Plant to remove surface contamination

1.3.15 Scarifiers
1.3.15.1 Description of Technique

Scarifiers physically abrade both coated and uncoated concrete and steel surfaces The
scarification process removes the top layers of contaminated surfaces down to the depth of
sound, uncontaminated surfaces A decade ago, concrete scarification was considered a
radical approach to decontamination owing to poor performance of the tools and inability to
provide a uniform surface profile upon removal of the contaminants Today’s refined scarifiers
are not only very reliable tools, but also provide the desired profile for new coating systems in
the event the facility is to be released for unrestricted use For steel surfaces, scarifiers can
completely remove contaminated coating systems, including mill scale, leaving a surface
profile to bare metal To achieve the desired profile and results for contaminated concrete
removal, a scabbling scanfication process 1s implemented, for steel decontamination, a needle
scaling scanfication process ts used

Scabbling

Scabbling 1s a scarification process used to remove concrete surfaces Manufacturers of
scabblers typically incorporate several pneumatically operated piston heads to simultaneously
strike (1 e , chip) a concrete surface Today's scabblers range from hand-held scabblers to
remotely operated scabblers, with the most common versions incorporating three to five
scabbling pistons mounted on a wheeled chassis Because scabbling can cause a cross-
contamination hazard, vacuum attachments and shrouding configurations have been
incorporated by a few scabbling equipment manufacturers According to one manufacturer’s
claim, users can scabble with no detectable increase in airborne exposures above background
levels (Pentek)

One of three types of scabbling bits, which are mounted on the piston heads, can be used a 6-
point anvil bit for surface scabbling, a cross anvil bit for aggressive surface reduction, or a 9-
point bit for aggressive removal, leaving a smooth, finished surface profile All bits have
tungsten-carbide cutters and range from 1 3/4 to 2 1/2 in n diameter, depending on the
manufacturer’s configuration The bits have an operating hife of approximately 80 hr under
normal use
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Before scabbling, combustibles must be stabilized, neutralized, and/or removed In practice,
floor scabblers can only be moved to within 1/2 in of a wall Other hand-held scabbling tools
are manufactured to remove the last 1/2 iIn of concrete flooring next to a wall, as well as
remove surface concrete on walls and ceilings This technique 1s a dry decontamination
method -- no water, chemicals, or abrasives are required The waste stream produced Is only
the removed debnis

The approximate removal rates for a scabbler vary depending on the type of bit that 1s used In
general, the removal rate for a 6-point anvil bit 1s 30-40 #t%/hr based on the removal of a 1/6 inch
deep layer The removal rate for a cross anvil bit varies inversely to the thickness removed
14-24 ft¥/hr for a 1/4 inch deep layer, 7-12 ft?/hr for a 1/2 inch deep layer, and 3-6 ft%hr for a 1
inch deep layer

Needle Scaling

Needle scaling Is a scarification process used In both concrete and steel surface removal
These tools are usually pneumatically driven and use uniform sets of 2mm, 3mm, or 4mm
needles to obtain the desired profile and performance The needle sets use a reciprocating
action to chip the contamination from the surface Some manufacturers have added
specialized shrouding and vacuum attachments to collect the removed dust and debns during
needle scaling with the result of no detectable concentrations above background levels

For removing surface contamination from steel surfaces where combustibles were once stored,
copper beryllium needie sets can be used to reduce the risk of needle sparking Needle
scalers are an exceptional tool in tight, hard-to-access areas, as well as for wall and ceiling
surface decontamination This technique I1s a dry decontamination process and does not
Introduce water, chemicals, or abrasives into the waste stream Only the removed debris is
collected for treatment and disposal

Production rates vary depending on the desired surface profile to be achieved Nominal \
production rates range from 20 to 30 ft/hr

1.3.15.2 Applications

Scabblers are best suited for removing of thin layers (up to 1 in thick) of contaminated
concrete (including concrete block) and cement It 1s recommended for instances where (1) no
airborne contamination can occur, (2) the concrete surface 1s to be reused after
decontamination, or (3) for instances in which the demolished matenal is to be cleaned before
disposal The scabbled surface is generally level, although coarsely finished, depending on
the bit used If necessary, after release, the surface can be finished with a concrete cap and an
epoxy, polymer, or similar fimsh  This technique 1s suitable for both large open areas and

small areas

Needle scaling Is best suited for removing of surface contamination and coatings from steel
surfaces, piping, and conduit
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Needle scalers with vacuum attachments and shrouding are ideal for clean room surface
removal operations, dustless decontamination operations, and in the reduction of containment
structures and ventitation schemes They an also remove surface contamination from concrete
surfaces (up to 1/2 inch thick) Needle scaling Is generally more versatile than scabbling and
is highly effective on concrete walls and cellings (Esposito et al 1985, Pentek, MacDonald Air
Tool)

A proprietary system integrates scabblers and scanfiers into a family of remotely and manually
operated scarification equipment for dustless decontamination of concrete and steel The
system incorporates a high-performance vacuum/waste packaging unit in conjunction with
pneumatically operated scabblers and needle scalers to safety remove contaminated matenal
Dust and debris are captured at the cutting-tool surface, which minimizes cross contamination
The HEPA filtration design incorporates a patented fill-seal drum changeout method that
allows the operator to fill, seal, remove, and replace the waste under controlied vacuum
conditions The unit can accommodate 55- and 23-gal drums it can also simultaneously
support several drum sizes, including up to three scabbler/needle scalers from a 100-ft
distance The remotely operated floor scabbler has an on-board vacuum packaging unit The
smaller scabbler and needle scaler have vacuum ports that can be attached to the vacuum
waste packaging unit Although the equipment I1s designed to work as an integrated system,
the individual components can also be operated as stand-alone units that can be used with
conventional air supplies and vacuum systems

1.3.16 Milling
1.3 16.1 Description of Technique

There are two milling techniques, one used for shaving metals and one for shaving concrete
Metal milling 1s the technique by which a machine shaves off a layer of matenal (up to 1/8 in)
from a surface using rotating cutters The most commonly used method involves feeding the
workplece past stationary cutters that are perpendicular to the cutter’s axis Other types of
miling machines (1 e , where the workpiece Is stationary and the cutter or cutters move) are
avallable Waste consists of the machined-off chips and any cooling/lubncating fluids (which
can be recycled If necessary)

Concrete milling 1s similar to concrete scabbling or scarifying, except that it may be applied to a
much larger surface area Large, paving-type equipment is generally used to shave the
concrete surface Approximately 2 1/2-10 in can be removed in this manner

1 3.16.2 Applications

Because of the setup time for configuration (1/2-3/4 hr), metal miling is most effective when
there I1s a large number of similarly shaped items to be decontaminated After the equipment
1S set up and loaded, about 2 1/2 ft¥/hr can be milled Concrete milling 1s most effective when
used on large, open, horizontal surfaces No documentation on its use as a decontamination
technique has been found, however, metal milling has been used at the Oak Ridge K-25 Site
to decontaminate individual metal tems (MMES 1993)
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1.3.17 Drill and Spall
1.3.17.1 Description of Technique

The dnll-and-spall technique was developed to remove contaminated concrete surfaces
without demolishing the entire structure All potential obstructions to the dnill or spall ng should
be removed and combustible sources stabilized, neutralized, or removed The technique
involves drilling 1-1 1/2 -in -diameter holes approximately 3 in deep into which a hydraulically
operated spalling tool 1s inserted The spaliing tool bit 1s an expandable tube of the same
diameter as the hole A tapered mandrel 1s hydraulically forced into the hole to spread the
fingers and spall off the concrete The holes are drilled on approximately 12-in centers so that
the spalled area from each hole overlaps the next The removed concrete is collected, treated,
and/or disposed of If the contamination is deeper than that which can be removed in one
pass, a second pass may need to be performed

1.3.17.2 Applications

The dnll-and-spall technique Is applicable to concrete only (not concrete block) and Is
recommended for removing surface contamination that penetrates 1-2 in into the surface
Removal of the near-surface contamination in this manner decreases the amount of
contaminated matenal that needs to be disposed of prior to demolition This technique Is
effective for large-scale, obstruction-free applications, the only limit being the interior building
configuration The treated surface may require a concrete cap if a smooth surface 1s desired
because any rebar i1s exposed and the surface i1s generally left in an overall rough condition

A concrete spaller was used at Pacific Northwest Laboratories (PNL) to remove 1 in of
contaminated concrete from the surface of air lock cover blocks The concrete spaller was first
set up and tested on nonradioactive concrete to allow hands-on training of personnel During
these equipment tests, it was found that if the surface was first painted with a latex paint, it
acted to keep the spalled aggregates together, somewhat in the same manner as a fixative A
nominal 8-in spacing between drilled holes was found to be satisfactory The interface
between the push rod and bit was lubricated between each spalling operation rather than
every four operations as recommended This lubrication sequence may have helped prevent
wear or galling-type failures One spalling bit was replaced when the wedge portion broke
away from one of the expanding prongs During operation, workers were required to wear
respirators

1 3.18 Paving Breaker and Chipping Hammer

Although paving breakers and chipping hammers are pnmarly used in demolition activities, they
can be used to remove surface contamination up to 6 In thick The surface is left very rough and

resurfacing 1s required
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1.3.19 Expansive Grout

Although expansive grout I1s primarily used as a demolition technique, It can also be used as a
decontamination method to remove a thick layer of contaminated concrete

1.4 EMERGING TECHNOLOGIES

In the last decade, many decontamination development activities have been intiated in anticipation
of the extensive program activiies scheduled to begin in the next 10 year Most of these
technologies have not yet been field tested Regardless, a fraction of these development activities
appears to be more effective in special situations than the established chemical and mechanical
methodology currently being used

A Iiterature review indicates some of these technologies may be more well developed than others
Because these technologies have not been field tested, there 1s no way to determine their
effectiveness at this ime DOE has provided funding in this project to demonstrate such
technologies The purpose of this section Is to develop an awareness of these ongoing activities

1.4.1 Light Ablation
1.4.1.1 Description of Technique

Light ablation uses the absorption of light energy and its conversion to heat (photopyrolysis) to
selectively remove surface coating or contaminants For a given frequency of ight, some
surfaces reflect the beam, some (such as glass) transmit the beam, and others absorb the light
energy and convert it to heat There are three candidate hght sources for use in hght ablation
applications, laser, xenon flash, and pinch plasma lamps The first two of these are currently
commercially available, and the third i1s under development

If the properties of a specific contaminant/substrate combination are known, a proper light
frequency can be selected for use [f the light intensity is high enough, the surface film can be
heated to 1,000-2,000°C in microseconds or less, while the substrate is virtually unaffected
With each light pulse, some of the surface contaminant is transformed from a solid into a
plasma, which erupts from the surface The high-temperature gas or plasma produces a
brilhant flash of ight and a loud audible report (up to 90 dB) from the plasma’s supersonic
shockwave Photochemical and thermochemical reactions, such as organic destruction occur
within the plasma, but there ts no flame because the shock wave pushes ambient oxygen away
from the gas plasma

This technique has the ability to operate at a distance by transporting the light through
periscopes or fiber optics up to 450 ft long. The small laser heads, fiber optic cables, or
compact flash blast heads can easily be adapted for manipulator use These small
components can be designed into a robotic viewing, aiming, and handling system to gain
access to and decontaminate otherwise inaccessible areas (Flesher, 1992)
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1.4.1.2 Applications

Surface coatings that have been removed by the high-energy light technique range from epoxy
paints, adhesives, and corrosion products to centuries of accumulated airborne pollutants and
1/4-in layers of concrete Surfaces contaminated with several different compounds or particles
may require multiple passes, changing the frequency and/or intensity to match a particular
contaminant and remove it with each pass Research in this area of decommissioning
purposes I1s being performed by Westinghouse Hanford Company and Ames Laboratory at
lowa State University

Because no chemicals or abrasives are used, there Is no increase Iin secondary waste volume
In some cases, a light water spray may be used, however, no liquid runoff or dissolution 1s
required In most applications, the volume of waste should be equal to or less than the actual
volume of the coating removed The high-energy hght and plasma generated are frequently
accompanied by photoreaction, which reduces organic molecules to their basic gaseous
constituents, to reduce the overall solid waste volume

This technique minimizes the potential for exposures that result from contact with contaminated
surfaces because the end effectors for both the xenon flash (at 1/2-1 in ) and the laser (at 50 ft
or more) are at a distance from the contaminated surface. These end effectors are small
(under 10 Ib) and are attached to their power supplies and controls by cables or fiber optics up
to 450 ft long Therefore, operators are not required to make contact with the surface, and the
equipment Is easily adaptable to remote operations

1.4.2 Microwave Scabbling

A new method for surface removal of concrete has been developed at the Oak Ridge Y-12
plant This technique directs microwave energy at contaminated concrete surfaces and heats
the moisture present in the concrete matrix Continued heating produces steam-pressure-
induced internal mechanical stresses and thermal stresses When combined, these two
stresses burst the surface layer of concrete into small chips The chips are small enough to be
collected by a HEPA-filtered vacuum system that i1s connected at the tailing end of the mobile
unit Less than 1% of the debris i1s small enough to pose an airborne contamination hazard
Larger debris can be manually vacuumed The concrete removed can be controlled by
choosing the frequency and power of the microwave system Higher frequencies concentrate
more of therr energy near the surface and remove a thinner layer of matenal A thicker layer
can be removed by using lower frequencies, which are absorbed deeper In the concrete

This technique 1s applicable to concrete surfaces only because metallic surfaces negatively
impact the performance of the technique Steam was observed escaping from the outer edges
of a support bolt during laboratory-scale tests The effect of steel-reinforcing bars, however,
does not seem to pose any problems because they are usually far below the surface A layer
of paint had negligible impact on performance during testing Cracks in the surface allow
steam to escape and have a negative effect on performance This technique generates little
dust and does not require the concrete surface to be wet, which eliminates the cost of
disposal/treatment (with the exception of the removed debns) The mobile test unit collected
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approximately 95% of the removed debrns It 1s expected that a larger vacuum system can
collect 98% or more of the debns. Currently, the test unit 1s applicable only to floors, however,
future phases of development are expected for wall and ceiling applications No information
has been given on the amount of microwave energy that may be transferred (1 e., leaks) from
the surface being treated and the applicator If the amount of leakage ts above the American
National Standards Institute (ANSI) standard of 5 mW/cm? then appropriate measures must be
taken to eliminate this leakage for safety purposes (White, 1992, DiDonato, 1993)

BUILDING 779 CLUSTER DECOMMISSIONING PROJECT 1607
150




16/9/1

1S| abed feusjeny BuiureiuoD soiseqsy = WOV .
[ suteln) (w10l veolL wood
pezueRIBYd uofRUILIEIUCD WooY Je%00] SuUeiy | YEOL
eq ol WOV aiaissod|ieass moj paxyj j0 s10ds pelelos! elqIssod
posn uofieinsyy Buxhd pue S@oeUNS WO0!
2 (i (2 € UOIOBS) BONOEIJ SIOM PIEPUTIS GUON sjeuelew Bupsn/emsI001d UO UONBUNIRIUOD BOBNNS 8500} ON SUON
0 swel (NoL €01 Wwool
pezyIBloeIRYyd UOIeUILWLBIUOD wiooy ieNoo1suey | €01
8q 01 JNOV eiaissod|iaaa) mot paxiy jo siods pejejos ajqissod -
pesn uotjeinsy) Buidid pue $80BUNS WOOJ
2Q 1M (2 € UONDBS) BONIEIY HIOM PIEPUEIS oUON sreuatew BuyieDarem/oold UC UORBUILIBIUOD BIBLNS 8S00| ON BUON
0 swesH |90l 101 wooH
pazueoeIRYD UOHBURLIBIUOD Aemjiery 104
eq 0] WOV eiaissod|janey moj pexiy jo sjods pejeios! Bjqissod
pasn ‘voneinsw Buidid pue S29BHNS W0
oq M (Z € UONIDBS) BONOBI YIOM PIEPUBIS - auoN sfetaiew Buradem/100i4 UO UONEBUIWBIUOD BOBJNS 9S00 ON - sUON
0 swesy) (2101, 001 wooy
pazueoeIeyd UONBUILLIBJUOD ooy eoueusjuiey | 001
89 0L WOV @|qissod]ieas) mo| paxij jo sjods pajelos sjaIssod
pesn uoneinsyy Sudid pue SHOELNS WO0)
2Q 1M (Z & UON0BS) BONOBId YIOM PIEPUBIS - UON sjeuatew Bumpeniem/ool4 UO UONEBUILIEBIUOD 8J8JNS 9S00| ON BUON
[ swer 9101 100 wooy
pasn eq o0} pejoedxd obpnis pue seoepns pazu8loeIeYd Pe8) pUe WNIWOIYD Snopsezey squms juaweseq 100
ase sanbiuyoa) jeUOHRUILEIU00aD sMssIBBy duns uo yueseid Algissod eq ol WOV olaissod| uim Jalem eisem Sseocosd peleueluOD
pannbas aq Aew Anug aoeds pawnuoD uoneinsw Buydid pue BANJBOIPRY UOBUIWEILOY BIBUNS
pesn sjeuelew Buiienrem/100i4 paxiy pue 8s00| JO S[OAI) 81RISPOW
ag M (2 € uoIVaS) 9oNoBId NIOM PIEPUEIS -
SHEwoRIoNdII80 NIOM wnyilieg soiseqsy UOREUIWEOD [eaBOOIPEH {swwib) dnpioH Nd uonduaseq oIy
ooy

XiEN ABWUNS YI0M PUY AOAINS UonezIdoRIRYD

191sn|D 6LL
¢ xipuaddy




251 abed

feuelepy Buimejuo) soiseqsy = WOV .

0 swesn [eol g0l wooy
peazyejoeieyd uofjeuwBuod [-=T17s] 801
8q 01 WOV eissod]ieaet-mol pexy jo siods pejeios) ojqssod
pesn uonensu} Buichd pue $80BUNS W00
aq 1M (Z € UONIOS) BONSEIY HIOM PIEPUEIS suON sjeusiew Butenremyi10014 UO UOHBUILIBIUOD BIRUNS BSOOL ON - BUON
[] swesn w0 204 wooy
pezpejonieyd UOIRL{WBILOD [ T%) 101
8q 01 WOV ejaissod|jeast mol pexij jo Slods pejelos) e1gissod
pesn uofieinswy Budid pue S90BUNS WO
g 1M (Z § UONDeS) 8O19BIG HIOM PIEPURIS - SUON sjeusejew Buienaem /0014 UO UORBUILUEIUOD 8OBUNS 8S00| ON SUON
0 SWeIH 8104 901 Wooy
pazpeloeseyd UOJJBUIWIBIUCD [TTT6) 901
~ 8Q 0L NOV etaissodlieasy-mol pexy jo sjods pejeios! etaissod
pesn uonjenswy Gudid pue S908lNS Woo)
8Q | (2 £ UONDEG) BAMDBIY HIOM PIBDUEIS BUON sieyaiew GuieoemI00d UG LORBURUBIUOS BIBLINS 8500 ON suoN
[] swesH |90l SO wooy
pezysjoRIBYd uoneUIWIBIUCY Aemjrery sot
8q 0} WOV 8fqissod |1eae}-mo) paxy jo sjods pejeos! ejqissod
pasn uvogeinsy Budid pue S80BYNS WOO
0 1M (2 € UONDBS) BON9RIY SOM PIEPUEIS - QUON sjeusjew BueneAA/I0014 UO UONEBUILIRIUOD BJBUNS 8S00| ON QUON
[ sweI) 8101 $01 Wooy
peziiejoeieyd UONRUIWBIUOD AemjjeH Yol
8G 0L WOV 4qIssod|{As) moO) Pexy J0 S1ods pelelos) BigISSod
pesn uoneinsyy Buidid pue $80BUNS WOOS
0q | (2 € UOY2S) BNOBIY HIOM PIEPUEIS SUON sjeuejew Guiieniem/I00)4 UO UONBUIWRIUOD GJBUHNS 8S00] ON SUON
0 swesd |80 atol wooy
PoZIBIORIBYD UONBUIUIRIL0D WOOY J9%J0 SUBW | GE01
8q 01 WOV e|qissod|ianet-mo| paxi} o Sjods pejetosy ojqissod -
posn ‘uotjeinsw Buichd pue S90RUNS W00
9Q (M (2 € UONDSS) 2010814 HIOM PIEPUBLS - suoN sjeusjew SuieDem/10014 UO UONBUIIRLIUOD 83BUNS 8S00) ON - sUON
snseueysoldisoseq HIOM wnjiileg s0189qGsY vopieuwnuo) fexBororpey (swesB) dnpioy nNd uondioseq oy
Mooy

Xilleyy AeWwwing Y10 pUy AGAINS uonezialoeiey)

I8N[D 642
¢ xipuaddy




L6/9/1

€51 sbeyd jeusyepy Buureiuod soiseqsy = WOV .
1] SWIBID 1M0) pii WooH
pawioped] pezyeloRIByd UOHEUNLIRIU0D abeio)s vil
€8IV UoNEINWNIOY elees 8q 0) uoBzZPBBIBYD 8q 0] WOV ejaissod jene;-mof paxij Jo sjods pelelosy BiaISsod -
pesn feuonippy ‘uonieinswu Budid pue SOeHNS tWoo)
80 [IM (2 € UONIBS) B011IBIY HIOM PIEPUEIS - wesaxd Alfenuciod -| sieusiew Bumedmem/1001d U0 UORBLWRILIOD BIBLNS 9S00] ON - BUON
0 suieIp 9301 €11 wooly
pejdwes pazyejoeieyd uofeujWweluo doyg auyoeyy el
8q 0} 1o yuswdinba ui juesard Algissod 8q 01 WOV seiaissod|ieas)-mo) pexy jo sjods psejelos) SjqISSOd
pesn uoneinsu Buidid pus S8J8LNS WOo0)
oq liim (Z £ UONDRS) BONDEBIJ YIOM PIepuRlg oUON sieuatew Suien/rem/10014 UO UOTBUIWEBIUOD 8IBUNS 9S00 ON - auoN
0 Sunip ejo} L1} wool
pezysloeieyd UOHRUIWBIUOD 801)JO [
eq oL WOV eiqissod|jeas-mo| pexi jo siods pejejost BIqISSOd -
pasn uonejnsyy Buidid pue S80BUNS W00
oq |IM (2 £ Uonoag) asnoelg YOM PIepUElS suoN speuejew Bumeoemsicold U0 UONBUIUIBIUCD BOBLINS 8S00) ON - auoN
o SUIvID IMI0] Vo1 | Wwooy
pezyusioeseyd uoNBUILIBIUOD a3 VoIt
8q 0L WOV ejaissod|ienel-moy pexy jo siods pelejost 8iqIssod
pesn uofieinsu) Buidid pue S80BLNS WO
3 1M (2 € UONOBS) BINOBIY HIOM PIEPUEIS - UON stepejew Butgearem/ioor UO LUOHBUIWEJUOD 89BJNS 9SO0| ON suoN
m SuIelp |M0L 04 | Wooy
pezusioereyd UOTIRUILIBIUOD 8010 oLt
8q 0L .NOV ejqissod]|eas-mo| paxi) Jo sjods pajejost 8|qIssod
posn uonensy) Budid pue S80BUNS WOO01
oq Im (2 £ uoNDag) 8oioRId HIOM PlepuelS suoN stepejews Bufiegemoo)d U0 UORBUIUIEU0D 80BLNS 8S00) ON - euoN
1] s [0 601 Wwooy
pezusjoeseyd UOTBUILLIB|LIOD 831jj0 601
8q 01 WOV eiqissod|jaael-mof pexy Jo sjods patejost oIqISSOd
posn uonensut Buidid pue $32eUns Woo!
9Q 1M (2 € UONOSS) AONTBI WOM PIBPUEIS BUON sjepelew Bupen/em/100i4 UC UONBUWEIU0D BIBJINS §S00) ON __ouon
sisewayuondi1seq 3iom wnjilieg s01s0qsy uopniewweuo) jedjbojoipey (suresB) dnpjoH nd uondi1aseq waly
fwooy
XLJeN Alewiwing }JoM puy AsAInS uojjeziisyoelieyd

1818n|D 621
€ xipuaddy




L6/9/1

61 obed feusiepy Buiurejuo) soiseqsy = WOV .
0 sueso (oL 21} wool
pojdures pazueoeyeyd UOHELLIZIU0D 101810U80) Ay
aq o1 wawdinba eoindaie wt yeserd A|qissOd- 89 0] WOV aigissod|ions) moj poxiy Jo stods palelos! BqISsod RoueBrewz
pesn uonensw Buydid pue S80BUNS WO0]
aq |m (Z EuUONDeg) 9019814 HIOM PIepuelsS - ouoN sjeuatew Busnrem/001d UO UONBUIWEBILOD 8IB{INS 8SOOY ON - auoN
[] sweld o} a9l wool
pezusjorieyd UOI|BUTWIR)UOD 89150 a9l
aq o) WDV siqissod{iensy moi paxy (o stods paletost eqissod
pesn uonensy) Guxdid pue SB8OBUNS WO01
o0 [IM (2 £ UON0BS) BoMIIRIY HOM PIEPUEIS ouoN sjeuerew SuenNeAN/1001S UO UONBUIWEIUOD BOBUNS 8SO0} O - sUON
[ SWeID) (eto) VoLl wood
pezyeloeseyo UONBUIWIBL0D 80 voll
8q 01 WOV ejqissod|ieae) mof paxy jo stods pejelos| ejqrssod -
pasn uopensu) Buidid pue S0BUNS W00
aq M (2 £ UONJSS) BINdRId YoM Prepuels - SUON steuarew Busomemso00id U0 UORBUMLIBIUOD BOBLNS BSO0} ON suoN
0 sSwei9 jej04 911 twooH
pazuejoeseyd UOHBUIWEIL0D Remjieq I
eq 01 NDV olyssod|ieas) moj pexy Jo siods pereios) 8jqIssod
pasn uoneinsul Burdid pue SAORUNS WOO!
04 (I (2 € UONOBG) BOUIBIY HIOM PIEPUBIS BU0N sjepsjew BuyieDNBAN/100id UO UOBUJWEJUOD BOBUNS 8S00) ON - SUON
0 SWeIH €101 VY511 wooH
pezue)oBIeYd uonBUILIR|UCD sqe souonoely [ vsii
8q 01 WOV oIqissod |[aae) moy pexy) jo siods paleros) eiassod
pesn uonejnsy) Budid pue $80BUNS WOOL
2 1M (2 € UONDBS) BONJRIY HOM PIEPUBIS ouoN sieusew Suedmemcold U0 LOBURLIZIL0) SOBUNS 8500] ON SUON
0 swely [goL it wooy
pozusloBIBYD UoRBUILIBILIOD| abesoig/aolo 1%}
89 01 ,NOV Siaissod}ieas) moj pexi) Jo sjods pelejos) 8iqIssod
posn uopensyy Budid pue $80RUNS WOO0!
99 % (2 £ UOII0SS) BIEIS YIOM PIEpUEIS - ouoN Sieuciow BUIROABMI0L) U0 UORBUIIEICO 698)nS 85001 ON SuoN
SyJeweHuONdIUseq RIOM wmpheg $0130Q8Y uopsuwBuc) [earbojoipey (sureiB) dnpron nd uondyoseq so1y
hwooy

XIJEjy Adelwing YJOM puy AeAINS uonezyojoeleyd

|IsniD 642
¢ xipuaddy



L6/9/1

GG| abed

[eusjeyy Buiureluon solseqsy = WOV .

0 sureiD |uo) gzl wood
pezueloeseyd UONBLHWEIL0D $5800y Ajundeg IS
8q 01 JNOV ejgissod |laae-mo| paxiy jo sjods palejos! ejqissod -
posn uonensuy Buidd pue SOOBLNS W00
00 M (Z § UONIBS) BONOBIY HIOM PIEPUEIS aUON sjeyejew ButieDAeM/ 1001 UO UORBUIIBIUOD 8OBLINS 8S00f ON oUON
0 swess) [910], YiZ) wooy
pazueloeIByd UONBLIWEIUO0D 800 uePINdA] vigt
8q 01 WOV earssod|ieas) mof paxy) jo siods peleos elssod
pesn uoneinsu; Buidd pue SQOBUNS WOOJ
8q |M (Z € UONY9S) BONORIY NIOM PrEpURIS auON Sieuejew BueD/IEM/ 10014 Uo UogBUJUIEILIOD §OBLNS 8S00) ON - auoN
[] suwwp BI0L 121 wooy
pawIoyIo pazusjoeIBYd uoljeuIWBIU0d doyg auppew 124
8q 0} uonezUsIoRIBYD 8q 0] WOV eiqissod]ieas) moj paxiy jo slods pejejos! 8jqIssod -
reuoitippy uonensuy Buidid pue SO0BUNS WO
oen wewdinbe| sieuseyew BuedMEM/I00A UO UONBUILIBILOD BOBUNS BSO0| ON
P uy uesaxd sjqissod
aq |im (2 € Uo|deg) AdIVRIY NIOM Prepuels BUON
[] swesn w104 611 wooy
pezuejdeieyd UONBUILIBIUOD AemjjeH 611
oqof NOV eitssod]ieast moy paxy jo slods palejost 8iqissod
posn uonensu Burdid pue S80BUNS WO0)
aq Jim (2 £ uondag) aamnveld YIOM plrepuels sUON sjepejew Buijis)/|iem/10014 UC UOHBUILIBIUOD GOBLNS 8S00{ ON BUON
) Suwies9 [#1o4 811 wooly
pezysldeseyd! UOJJBUIIBIU0D Aemjjery gt
8¢ 0] NOV olaissod]ieaal mo| paxij jo SI10ds palejoSt 8jqiSSOd -
posn ‘uoneinsut Buidid pue S6JBHNS LIOO0)
0q 1M (2 € UOROBS) BONDBIJ MOM DIEpURIS suoN s|eusjew Buenmem/ioord UO UONBUIBIUOD BOBLNS 8S00] ON suoN
SHICWOHUONGHOSET HIOM unyiieg soiseqsy UOREUILIILCD [eotGoloPTY (sweib) dnpioH nd uondiioseg oy

191SN|D 61L
€ Xipuaddy

XIEN Adewwing NIOM Puy ASAINS uojjeziiajdeieyd



L6/9/1

g6 ebed leusiepy Buurejuo) sojseqsy = WOV .
o swesy w0y £7) wooy
paunoped poezusioeIeYyd uonewIRILoY wooy sspinn Fx4}
8q 0} uonezieIdBIBYD 8q 01 WOV sigissod |jarsy Mo pexy Jo siods palelos) ajgqissod
posn [BUOIIPPY - ‘uofieinsut Gudid pue SO0BUNS WW00s
9Q 1M (2 € UONDBS) BONOBIY YIOM PIEPUEIS wesaid fenusiod | sieusiew Supienaemyiooty U0 UOHBUILRIUOD BIBUNS 8S00| ON suoN
6Lt SUMRIH w101 9Z) WOOY
pajduses pozuejovIeyd uoneuIwBlUOD am > sewo iy wooy semnn 9z1
aq 0} wewdinba jeoujosle w yesasd Aiqissod 8q o1 WOV siqissodljaaey mot pexij jo sjods palejost 81qIssod 0 921-go
pesn uogteinsuy Budid pue $OIBUNS WOO) 6.1 1N By
aq (™ (2 £ UoIDaG) B3IORIY YIOM PrepUERlS oUON sjeyelew Bue/rea/100i4 UO UORBUIWEBIUCD BIBINS 8S00| ON
0 Swesn Mo} §2} wooy
pazyejereyd UONBUILIRIUOD CE]Te) S2Z1L
8q ol .NOV siqissod]jens) mo pexs) jo sjods peleos) ejgissod
pasn uorjejnsy; Burdid pue $90BUNS WOO)
8Q [IM (2 £ UONOBS) BOIIOBIY HIOM PIEPUEIS euoN sieuelew Bumed/remI00l Uo UoNBUILIRILOD 8JBUNS 8500] ON ouON
] swen (8101 p2i wooy
pazusoeieydo UOijetiweuod a0 yel
8q 01 WOV eiqissod]ieast-mot pexiy jo sjods pajejos: ojqIssod
posn uoyensut Buvdid pue S90BUNS WOO0)
0q 1M (2 € UOIDBS) BINIBIY HIOM PIepUBIS auoN sieuejew Buyennrem/ 10014 UO UOABUILBILIOD 8OBUNS 8SO0] ON - OUON
4] sSwissH (9101 €2} wooy
pezuajeseyd uoleU|LIBII0D wooy 810 CELY
eq 0L WOV qissod [1eas) moj pexi) jo s10ds Palelost elgISSOd
posn uonensu; Budid pue S80BUNS W00
8Q M (2 € UoNdeg) B8dNORIY MOM Prepuels ouoN stensiew Buedtem/1001 UO UONBLILIBIUOD BOBUNS BS00| ON BUON
o SWIeID (9104 T2 WOOY
pazadeIByd UOIBUILUBIUOD wooy (oNuo) 22t
eq o1 WOV eiqissod|iare; moi paxy jo sjods PaieloS] BiqISSOd
posn ‘uotieinsu; Budid pue SO0BYNS WO0)
oq 1M (2 £ UCHYBS) BXOBIY HIOM PIEpUES BUON Steuelews Bumso/iem.001d 10 UOBLILIEIU0D 2JBLINS 65001 ON auoN
siewoyuonduaseq yom wnplseg sojsoqsy uofrutwelio) (eaBotoipey (sursB) dnpior g uojdioseq sy
ooy

XieW ABWWnG JIOM puy AeAINg UOjEZIIojoeIe D)

918N 6L
€ xipuaddy




L6/9/1

1G1 obey feusjepy Buurejuoy soiseqsy = WOV .
0 swer) 1930) z¢| wooy
pezueeIeyd uofBULIBILOD [-5TTTe} 41}
8q 0L WOV eiqissod|pexy [9ASE-MO| §0 Sl0ds pejelos) siqissOy
pesn ‘uoneinswyy Buidid pue s80RUNS
8q M (2 £ UOoIDaS) BondRIY Mo prepuelg - auoN sreporew Bumenmemsioord| woos uo UoQeUIWBILOD B8JBUNS BS00] ON- suoN
S £99 SWERLH (9101 1£) WooH
sdwnd psjeujureiuod Ajjeiwaul - ge snoenby 16t
3 Q8 VIEl 89 ealy paliused vHOH
apuoiyo wniores S80BUNS HEM/I00) LD UORELIWBIUOD
PUEB DIOY HOIYO0IPAY SIUBAIOS pejBUILIBILOD Poxy (9ASI-Mo] o Siods paleios| eiqissod -
SiI0 WNUOIMd Wool W pasn S{enalew umouyy ~
pasn pozuayoeieyd S80BUNS WOO! U0 am > seyio iy
9q 1M (2 £ uoNJBS) NDBId HIOM prepuRlS €q 01 WOV eigissod] uoneuiwreluod aoBHNS BS00] OU JO BN - 811 196-89
uonensy Budid pue sexoqeno|B §’14 1ong 67
suoN sjeuaiew Buieiem/ 10014 Sepisty  S|eAs) uoneuwBLD YBiK
) swein 1810) 0| wool
$9x0qeAo|b ebelrolg jeawayn oel
piIsul S16A8| UoneLIWRIUOD YBIKH
pezueoeieyd stoon
uo uofjeutuIRjuod Xij JO Se3J8 UMO! -
84 01 WOV sigissod poxt .mwomtzm :Bo.“xco
pasn uoneinsu Sudid puef | o enuoo 8BNS 9500] OU 10 BRI
aq Jim (2 £ UONDDS) SINDBIY NIOM piepuRlg SUON steuglew Bueem /10014 SuoN
] sSwein 910l §2Z1 wooy
pezuajorIeyd uofeuweod Aupoe4 gt
8q 01 WOV eiaissod|ieast mo| pexiy Jo stods pejejos BjqISsO - Heday ewnisy)
pasn uopensuy Buidid pue S8IBUNS WO0)
04 Il (Z € UON0BS) B010BId YIOM prepUelg suoN sfepsiew Bupen/iem/10014 UO UOHBUIWRILIOD 80BUNS BS00| ON suoN
SHIEWIHAIONI|10880 JIOM umpilieg sojseqsy uofieujweLo) reotBojoipey (swe16) dnpjoy nd uopdisaseq soly

101SN|ID 642
€ xipuaddy

X[je§ AJeuling YIOM PUY AGAINS UOIEZLaIOEIe D)




L6/9/1

861 abey

feusjepy Buiuieiuo) soisaqsy = WOV .

0 swely) |80l 9¢) Wwooy
pezuelorIeyd UOHEBUIWLRIUOD 80 Yos) wayo 9€E1
80 01 WOV slqissod |pexiy [9As) mof Jo stods PaIeios! B1qISSOd
posn uonensw Buichd pue saoeUns
2q 1M (2 £ UOND3G) 39NBId HOM PIEPUEIS - suoN srenajew Buien/iem/100i4| Woos uo uoieuwEUoD edePNS 8S00F ON BuoN
0 swesH (8ol Sgi wooy
paziseloeseyd uoljeuIlRILoD ealy abelols 10 SEL
80 0L WOV ejaissod|pexy [9As)-wo) Jo slods pajejost alqissod
pesn vofiensu Buidid pue saoepns
0G JIM (2 & UONDBS) BINDBIY HOM PIEPUEIS ouoN seusiew Buiied/iean/10014| WOOI UC LONBUILIBIUOD @IBPNS 9S00) ON- suoN
0 swesy (€104 vei wooy
pausopad pezueoeIeyd uonBUILIRIUOD abwuiolg PEL
BolY UOHENWNITY SMBIES 8Qq 0} UONIBZUBIOBIRYD eq 01 ,NDV 9|qissod|paxi) 18A8) Mo Jo Slods palejosI BIqISSOd pinbi syqeWIe)y
pasn euonippy uonensw Burdid pue saoeuns
aq jm (2 £ uonaag) aanoesd IOM PiepuBlS uesaud Ajjenualod | sieussiew BuniedeAN100|4] W00 UO UCHBUNLEILOD BDBUNS B8S00| ON auoN
444 swy f8j0) €€l wooy
ojeuoind 0JOjYOBXSH WNISSdIQ WnUIWNlY sexoqeno|b an > m.mwmamo 114
ug ouiz wnijen wnissube apuojuD wnINed apISUI §[9A3] UONBUILIBILOD yBIH 9t e a9
wnized SIUaAog SO WNBIUBL wWnIouawy $100)) t43 P a9 qe
WwnIuoN|d UI00J Ui Pasn S{eIIgIew umouy) UO UOIELIIBILOD PaXI) JO Seale UMOUY 92 a9 eonweydoiid g 8 Y [ A3
pesn 156 99 1apun s13A8| uoneuueuos ybiH £ 9¢ SS6 99
aq {m (2 € uondag) aanoeid OM piepuels saoepns 6¢ ¥56 9o
woo) jo Ajofeyy UO SeJBUNS WOOJ UD vl 656 g9
UONBUKUBIUOD 3OBUANS 8S00| OU 10 Bl €8 156 899
pazuslsereyd LE 956 99
aq ot WOV eiassod 191 56 99
uonensu Buidid pue g0t 19ng 67

sfeuajew Buiie)/em/10014

sylewsyuondiasaq oM

wnynhieg

80)89qsy

uofjeujwinuod [edtbojoipey

{sures6) dnpton nd

uonduaoseq eory
uooy

LIsn|) 644
¢ xipuaddy

Xjepy Aewiwing Y10 puy ASAING UOINezIIajoeieyD)




L6/9/1}

651 ebey leuslew Buiuiejuo) soysaqsy = WOV .
[ sweiy (Mot gcl wooy
eomos
wnigiiewy pepiens e SulBuod Wooy -
UONELIIBILOD 1O
$|9A8) BjesepoL BABY SEX0g-9 SPOOH - qen sishjeuy pog 6€l
pawisopad eq 0} uollewwBlucd
UojIeZIBIOBIBYD {BUOIIPPY Paxi} JO SUCHIBO; POlEIOS! BIqISSOY -
sepiAnoR SE0BUNS WO0) a1 > siewo 1y
apixoIpAH WNIPOS WnLeIN WRDLISWY \oIRESE) [BoRBYD pezyeeIeyd U0 1ueseid LORRUILIEILCD OU O BMIT- 8¢ ong 61
wniucinid WOy W pasn sfetiote umouy -| onp wesesd Ayeusiog - eq ol WOV eiqissod wnp
posn ‘uopemsuy Buidid pue uonepusa Uy Juesaid
aq lm (g £ uoNoeg) eanoeld NIOM prepuels sfeialew BuenNeMm/ 10014 Aiuendb ews
0 swieln o) gei wooy
pezyiejoereyd UONBUIWEIU0D abeiolg 8l
eq ol WOV eiqissod|pexy (9As|-mO| jo Sjods pelelos! 8|qissod - {BoNUBYD) SSaNCT
pasn uoneinswy Suydid pue sooepns
3G 1M (2 £ UORDBS) @ONISRIJ HIOM PIEPUEIS SUON sjeusjew BuyiedAeM/I001d | WOOI UO UORBUILIBILCD 9IBLNS BS00| ON- QUON
} §6¢ swiey (2104 L¢) Wooy
OPIXOIPAH WNLOWUSY
PIoy 8puojyD wnided pioy ouoydsoyd Py s8x0qeAo|f aTi siedio ity
JU)N POy DUOIUO0IPAH WNjWPR) WINISSBIOd paunoped 8pISUI SJOAB] LONBLIWIEBIUCD yYBi - 88 ¥ 901-89
OUIZ WINUIUNY SJUBAI0S SIO Wnjejue ] 8q 0} uofiezusldeIRYd £1004) 2z €901-99
WNIDLAWY Nd WOOY Ui POSN S[BLIGIBLI UMOUY| |euofuppy - UO UO{IBLIWRIUOD Paxij JO SBBJY UMOUY - v S 901-89
pezus)oBIeyd S8OBUNS WIOOI U0 92 1-901-89
S b'E 901 GO PIULS VHOK suonesedo 89 01 WOV 8iqissod | uoieUIWEBILOD BOBUNS BSO0) OU 10 Oy - 6L 2901 @O
pasn BuiyorwAOIReSA! uoneinsu Burdid pue S8 9901-99
9q [IM (2 £ UOIIV9S) B3N0RId oM PrepuElS |03 enp Juesesd Ayenusioy -| SIBUSIEW BumeD/EAVI0OL 1€ 10 61 qey gy snoenby | 41
syJewor/uodioseq XoMm wmieg sojseqsy uonRulwEIUC) [RaioopeY (sweiB) dnptoH nd

vopiduoseq T
ooy

XUJEy AJBWWNS YIOM puy ASAINS UOfjeZpejoeiey))

191SN|D 6L
€ xapuaddy

-



L6/9/1

091 ebed

[eusiew Buiuieluo) sojseqsy = WOV .

0 swe1n jejoL iy) wooy
pazisioRIeYd! pajeuIUeIL0d-Uou ANl VIS sishjeuy |eonusyd (X2}
8q 0l WDV elgissod uofleuuB)uCD 10} Adoasonoeds
uoneinsu Sudid pue] pexy 1Bae Mot 10 $10ds PRIeIst BjaISSOd uonIey
posn sjeustew Buedniem/ioold saoeuNs
Woo! Uo voneul 90BHNS BSO0) O
aq M (2 € UOND3G) BTNORId HIOM PIepuBlS BUON TEUILITIUOD SoBH 01 ON UON
)] Swesy |8101 g0v1 Wool
pozieeeyd pereunueIuco-ucy Ao W3S {w3s) edoososoiy | 8ovl
8q 0y WOV eiussod uoNBUILIRIUOD uono8i3 Buuuedss
uotteinsu Buichd pue{paxij (98] Mol jo siods palelos! BiqIssod
sn sfeusyew Bupenmem/ioold S9oRUNS
pe WoOo! UO UOIBUILIBIUOD B0BUNS 8S00) ON
aq M (2 £ uonoas) aonoeId YIOM prepuerlg SUON auoy
0 swiesy) |e10] Voyl wooy
pazualIeIeyd uoneuIRIU0d wooy uoddng Yoyl
8q 0] WOV aigissod jpaxiy j9As] mo| Jo slods pelelos! 9iqISsod vono9|3 Buuuess
posn uonethsuy Sudid pue saoeuns
aq |um (2 € UONOaS) aondBId YIOM pIepuURlS BUON sjeusiew Buian/ieM/I00i4] WOOI UG UONBUILILIUOD BOBUNS SOOI ON SUON
0 swesH |ejoL 0¥} wooy
wnijieg 9e1 ori
PUE WNIUBIN UM PAJeLILLBIUO2 Sexog g uoneiedasd 12190
wniiieg wauein pezueioeseyd uoneUIWEeIUO0D
palaidaq w0 Ul PESN SIELBIBW UMOUN 8q01 WOV erqissod PoXi} JO SUOHEI0| PBB|OS! BlgISSOd -
posn uonensy) Budid pue SHOBHNS WOOJ U0
aq [im (2 € UONO3G) 30NoEId HIOM PIEPUEIS suoN sieusiew BugsneMicotauasaid uopeuWEBIL0D 9S00} OU JO BRI - SUON
SysewayuoNdiIasag NIOM umylseg 80)s0gsSyY uofieujweiuo) fedibojoipey (swe.B) dnpioH Nd uopduoseq [ 1717
hwooy

XIlejy Alewiung JOM puy AeAINS UOHEZLIBIORIBYD

J91sntd 6.1.
¢ xipuaddy




L6/9/1

191 abed

{euatew Buieiuos) solseqsy = NOV .

pazuejoeseud uoneuwejuod 8be101g/021)0 Lt
eq 01 WOV aiaissod|paxy (8As) Mo 10 siods palerost ejaissod
pasn uonemnsy Buidid pue saoeuns
0 M (2 € UONDBG) BIMORIJ OM PIEPUEIS auoN sjensiew Bumeniean10014| woos uo uoneulweLOd BoBUNS 9S00 ON- auoN
0 swess |Bj0L 9y} wooy
pezusioeIeyd uonieunuRIUOD XTTe) [+ 4]}
8q 0] JNDV oqissod|pexy (eas) mo| O Sjods PalBIoS! 3{qISSOd -
pesn uonensuy Buidd pue saoepuNs
2 M (2 € UONOBG) 5019814 HIOM PIEPURIS auoN steuslew BueDNIBAA/I0014] WOOS UC LOABLIWEIUOD §JBINS 8500] ON- ouoN
0 swesy 8)o) Oyl wooy
pawioped pazuejorIeYd UOIBLIWEIUOD WooY Seunn 2l
©q 0} uonezualorIeYd 8q 01 NV 9iqissod|paxyy (9Aa)-mo} JO siods pa)ejos! 81qissod
ealy UONEINWNIoY 2___@”%9 \SUODDY - wonEsur Sudid pue seoepns
aq jm (g € UoNoas) 8nMjorId YoM PiepUBlS juasaid Allequeiod | sreustew Buman/ea/iootd| woos uo uoiBUIWEIUOD §IBUNS SOO| ON- auoN
[\) suesd) 0] Olyl WooH
pawiopad pazus)oeieyd uoljBUWRIH0D swdinbgy LITTY
aq 0} uonezZeloeIeYD 8Q 01 WOV 91qissod|paxy (aae) mo| Jo sjods palejos! 8jqiSSod uononpey 1eando
posn feuoIppy uonensu Buidid pue SOOBHNS W00 9 Aydesbojelopn
2q M (Z € UoNoag) adNoeId NIOM PrepuelS issaid Aequalod | siewatew Bumian/iem/sool4 UO UONBULILIBIUOD BIRUNS 8S00) ON - BUON
0 sweJo (V101 Siyl wool
pajeuillejuod uou Ay W3s (W3as) adoososoy | atvi
uoleUIRU0D uo110913 Buuueog
pazisaioeIRUD peX)) |9AB} MO) JO S10dS pejelos! B|qIssod
8q 01 WOV sjaissod saoe,
NS WOO)
pesn uonejnsut Buidd pue UO UONEBUIWEIUCD BIRUNS BSO0) ON
aq M (g £ uONXag) aaNdeId MIOM Prepuels SUON sjesajew Bupadem/oold BuUoON
0 sweid (viol Vivl wooy
P3IBUILIBILOD Ajjelalw Si 8qosdoIy 8q0Id010IN vivl
pazusjorreyd UOTBLILIEIUGO
axi} |0AB] MO] JO S}0dS paje|os! 8lqISSO,
eqoL WOV siawssod] P } 18A8) MO| jO sjods paje| mn.a:.m
posn uonejnsu Buidid pire WOO! U0 LONEUILIBILOD BOBLINS 8S00| ON
aq m (Z € uoidag) aonoeld YOM Prepuels auoN sjeuajew BuedeM/100id __SuoN
SHiHIeWIH/VORGPISIA NIOM wnyAseg $0)SaqsSy uofjeujwejuo?) [esbojopey (sweJb) dnpiod nd uofidsseq [TIT]
ooy

XUIEN AJEWWNS YJOM PUY AGAINS uoneziisjoeleyd

Bsnid 642
€ xipuaddy




L6/9/1

291 ebed

jeusjew Buueluo) s01S8qsy = WOV o

[ swer |9o), 154 Wooy
POZIV)ORIBYD UONeUILIBIUCD Mo [
eq oj WOV eiqissod]ieas) moj pexy jo sjods pelelos| ejqissod
posn uopemsy; Budid pue $80BUNS WOOI
0 M (2 £ UONSG) B01RIY OM PIEPUEIS suoN s|elejew as__wo\__u\s\‘.ooﬁ‘ UO UONBUIWRIUOD @IBLNS 8SOO0; ON - ouoN
T SWRiD (W10} 0S4 Wooy
d peunoy psusoyed Juswdinbe buipjem Apoeg Duuor je1Ispy{ 061
pejclues aq 0] uonezuewereyo| 8q o) Bunduses jeuCHPRY - U} UORBUILIEIUOD (BUIBIUY BIQISSO -
9Q 0} SisuIojSURY) JBOIMIDSIT  8IqISSOd - reuomppy - pezueloeieye uoljewnuwejuod
oyodly pue siegng teddog wsuwidmbe 8901 WDV elqissod]janat-mof pexyy Jo siods peleios| e|Qissod -
IoUBY1] BUOIBDY SPIDY JUNYING PIoY u__qmo Buipjom weeq uonosle uoieinsu Buidid pue S00BYNS UI00) am > sisyo v
POy oHONIOIPAH POy JUIIN PIoY JUOII0IPAH uy Juesasd Aenuelo, 1918w Builien/leM/X UO UORBUIWEILIOD BOBLNS BSO0| O 9 QOOH M 89
ng | W00 U1 paSN Sfeelew UMl B ienuslod | sreuey 1190/11e /10014 :l } iy 1 ON v21na 81
pasn
aq |m (2 £ uonoag) acnoeid YIOM pIepuels
[) sWwesd |9o) §¥) wooy
pezuajoeieyo uofieujwejuod AeM|jeH avl
6g 0}, WOV vjaissod]pexy jeas) moj Jo siods paleios) 8jqssod -
pasn uonejnswy Buidid pue segeyns
00 1M {7 £ UONDBG) BI1TBIY HIOM PIEPUAIS SuUoN sjepeisw Bued/rem/100i4] woor uo uojeuiweuod edeyNs 9S00} ON- ouON
[ sSwes (R0} Z¥) Wooy
syrewayuondydseq RIOM ungiilieg soIseqsy uopeuuLMUOY jedtBojoipeyy (swe.B) dnpjoK Nd uondpiaseq oy
fwooy

Xuje AJewlling ¥IOM\ PUy AGAINS UONEZII9JIRIEy)

1SN 6L
¢ xipuaddy




16/9/1

€91 obedq feusiepy GuiurejuoD soiseqsy = WOV «
90 sweid oL gesi uood
SI00}) U0 UOHRUNLRIUCD poxig - WO0Y YeIpumoq aesi
Anue
pezueeieyd
10 nbes uopoejoid Aiojendsey -
. peunopred 8404 WOV eiqissod } P ! ! wSu.w_m
pasn| aq 0) Bundwes jeuonppy - ‘uoijensy Buidd pue
Wwoos uo Juesesd uone uod ©
8q fjim (2 © UDIDBS) BAMORIY HIOM PIEPUE]S eseid Aqissod -| srepsjew BuiiedAeM/0014 ! neulure 001 90 long 61
0 WD 901 YESL wooy
saxoqaaolb ug sjeae; uoneuLIBLOD UDIH wooy pedwo) VeS|l
sjgissod uoneLIweLOD
9! suol -
aiSEM pezuejorreyo pexy 0 .Mwauwwa_%marh
pajeuiweiuod wni) patpuey Ajsnoinssd wooy pewiopsd 8901 WOV siqissod UO UOCHBUIWEIUOD BSO0| OU JO BINIT -
posn| 8q 0y Guydues feuomppy - uonensy Buichd pue
8q W (2 € UOHOAG) BNDRIg NIOM PIBPUBIS ueseid Aqissod -| sreperew Buned/iem/1001d BUON
0 swesd 18104 €51 wooy

BaJy UoRINUNIIY aNjoles -

pozusdeRIByY
8q 0] WOV ejaissod
uoneinsw Buidid pue

wooy budeyg wnig | €54

pesn $100}§ UO UORBUNUBIUOD Pax|y
aq |m (2 € UONDBG) 311BI4 NIOM PIEpUEIS patoadsns suop| SteMerew Buiidalemo0rd UOIBUILIEILOD 8500} OU IO BRI SUON
[ X:] SWRIY (MNO04 TSL Wwooy
eoly Ae - qe 2s!t
ealy :o_.m_u“_ wcm_omwz Bunse) [ejuswuadxg
se pojsed wooy  uonezuaeieyo edibojope:
1a4un} sennbas Woos JO pus YUOU UO INeA -
pezueleieya| sexoqaroiB u sjeAe| uoneuwELOD UBIK - 18 11289
potdurcs v vvpont oo oH IR
8q 01 wawdinbe [eouee ) yuaseid AqISsod -
a posn s{euolew BunieD/eA/I00 U0 UORRUILBILGD S00Y OU IO 4N -
aq fIim (2 € UoNI9G) adNORId HIOM pIepuels - peloadsns BuoN -
sysewot/uond|1ossq Hom wniplieg 8018048y uoglsulweUGY (vatBolorpey (sweiB) dnpion Ad uofdiroseg oy
fwooy

XIIEWN AIBWWING }JOM PUY ASAINS UOllEZIaloeIey)

1918N|D 6L
¢ xipuaddy

&



L6/9/1

y91 ebey

[euelepy Buiuejuoy) soiseqsy = WOV .

Le SWwH Moyl 2§ wool
Sex0gqeo) aTl > s:8yio iv| qe Dunsay epsuet | £S1
optsut Wesezd UORBUNUBIUOS ~ Lt ong 81
pezueloBIElD S100{) UO UOTBUILLIBIUCD Pax)4 1oNp uoREUSA
8q oL WOV efqissod
Bud sliemy/sIooy pue saxoqeaoit
post uoftEinst d pue U0 UONRUIWETLOD 8S00) OU 10 N W Juesesd -
8q [ (2 © uondeg) eanoeld YJom prepuelg - BUON sfeusiew BuniedneM/10014
[} sSweID (9oL 951 wool
pazysioeseyd wooy Jajeunioed 95}
q0L OV elassod] o000 giguss0d UOHEWMWENOD pexiy
pesn uoneinsu] Buidid pue $80BJINS WO}
8q M (2 £ UONoag) sonoeId oM PIEPUEIS auoN siepetew Buremem/so01d UO LORBUILIBIUCD BS00| OU JO O] - suoN
r swelH jejol §51 wooy
POOH 8U) alisueRl] an >siewo| qe7 Bununony 5G4
wary Aeq 06 oL WOV o_nu.momunh-w:ﬂ_“_wh__a x0GaA0I8 U) s|eAst uopeuLRUOD YBIH w NM mm—NNN.MN - eidwres winioinig
saxoqeAoiB pue Spooy apisu| anpisal SPoY Buidid pue speuerew SI|eM/SI00]} UO UOHIBUNIERIUOD omw.cn__ . Sl 912 89
aq m (2 £ uoNoes) eonoBld MIOM PrepuelS BUON Bunsoniemvioord peaYIano Uy A|oX1 uoHeUNBIUOD BS00T ¥0 ong B
LX: 1YY swesn {e1ol yS1 wooy
qel »S1
am > s.eyio Iiv
sielew Aneey Joyio pue 99 sz go| BUPLPAH wnuoing
wnjejuel pioe oulu 10 oNNeIpAY pIoe JWelNS sdwnd wnnoeA OM) U} 1O POIRUNLIBINGY 19 ££6p-99
wniuomjd  $$3004d Ut PasN SeLIBjEW UMOUY) - x0genoiB uy siaaey uoneuiwreluod ybiy 62ZL 8v2L a9
pesn paunoped pezuepereyd bs wopoi/wdp 000'00€ - v9EL ¥€l S9E1-8D
8q [ (2 € uonIaS) 2a1OBId MIOM PIEpURIS 8Q 0} uoneZIBIORILYD 8q 0y WOV oigssod|  go Jepun Juesaid uoREUWEILOD YD 269 ¥98i-go
euoippy uonensuy Buihd pus SHEM/SI00]) U0 UOfIeLIWEIU0D Pax)4 - 929 €9¢1 89
seipanoe Suissaooid eq| sieuetew Bupedem/oold peswyioro 8z vng B
o} enp jueseid Apenusiod i juesesd Ay LoBUIWEU0D 85007 -
SJewerNIONd| 19500 HIOM umgjiien 80189GSY uonEMUIRIUCD [e1BotoIPEL (sures6) dnproq nd uofidiosaa eosy
ooy

Xil}epy Adetliung YIOM puy AOAINS

10ISNiD 622
€ Xipuaddy

y Uonezjejoereyd




L6/9/t

[+{= 1§ wmmn_ [eusiey O:_:_NEOO S0iseqsy = WOV «
0 swely (8101 191 wooy
pazueeieyd UOIBURLIRIUOD 165010 10NUep 191
8q 01 WOV eiqissod pexy jo sjods palejos ejqissog
pesn uofieinsy Buidyd pue $80BUNS WOO)
aq {um (2 g uonoag) esndeid som piepueig BUON sreustew Gueo/memyood U0 UORBUIWEINOD B34S 8500f ON - SuoN
[ Swierd 19101 V91 wooy
pozuBdBIeyO UONBURLIBILOD QiineA) ITED
eq ol WOV eiqussod pexy jo sjods pejeios) ejqissog abesolg eueew
pesn voiteinsyy Buidid pue $80RUNS WOOJ
8q 1M (2 £ UCIVBG) BoJRIY YIOM PIEPUBIS ouon sjeueyew Bumenem /ool UO UONBUIWEBILOS 8BNS 8S00] ON BUON
Z 608 swiwiY) (€104 091 Wwooy
pejdwes eq 0} juswdinbs Anpoed ewdoterea] 091
Jawiojsuel) [ea10918 W Juasaud Ajqissod lestwayooligd
098 89 eaiy paniusd vHOH UOIIRUIIIBIUDD BIBUINS 8500 JO Sealy
8pLOYO WINIBD DU aPLIOID,
wnipos 8puojyd wnissubew apixo wmsaubew
OPIX0 WNIojEY)  Pasn sjeusjet) UMou)) UOIEILLIBILOD 80BUNS 9S00| JO SEBIY
an > seyo v
€¥Z 298 89
5 8. 658 49
soxoqanot 0Lz S99 4D
pazusioereyd OpISUl S{BAG| UoHEUITWIRI0YD) YBif 1ZL 098 89
8q 01 WOV eiqissod uoetweluod §SZ 298 9
pasn uohensu Buidid pue {eusalu) paysod sexoq [estoole iy ZTl wng 61
2q (M (2 £ UOIAg) BOIRIG WIOM PiEpURIS BUON sjeusyew Bumenemiool4 UORBUIWEIUOD paxy) peesdsopim
9 ¢e sweln) Rj0L g51 wooy
pazueeieyds SHEM/SI00)} U0 UOITBUIWEIU0D 9%e 1ng 67 “Buibexoeg eisep 661
eary Aeq 06 8q 0L WOV eiqissod paxiy jo suoReso| peleiosi Bunonp
posn uoiensyy Budid pue $80BUNS WO0) onEIuA 1 Jussald
3q JIiM (2 £ UONDBS) BONIBIY YIOM PIEDUBIS auoN sjeusjew Sumenyem/iooid U0 UOHBUIWRIU0D 8JBUNS 8S00) ON dnploy ewog
S)Iewat/uondi1osaq NIoM unpiieg soIsoqsy uojEuLRILOY jedBotolpey (sweB) dnpioy na uopduoseq sy
fwooy

XUjepy AJRWWINS 3IOM PUY ABAINS UGIEZIISIIBIE D

19ISN|D 622
€ xipuaddy



L6/9/1

991 abey feuatepy Buiuirjuos soiseqsy = WOV .
] swy 8104 291 wooy
paezj1ajoeseyd UOTIBURLIBIU0D WOOY 164007 SUBN | 291
eq 0L WOV siqissod pexy jo siods pajejost ejqissod -
pesn uonensy; Buidid pue SOoBlUNS WO0s
0 1M (2 £ UONIAS) BONOBI NIOM PIEPUEIS — sjepsiew Busedrem/i001d UO UONBUILIRILOD 8OBPNS BSO00| ON SUON
0 swey (9101 991 wooy
pezuejorIRYd UORBLIWIBIUOD Aep Anuzg 994
eq ol WOV egissod pexiy Jo siods pelejos) ejqissod -
pasn uofjeynsuy Budid pue $89B4NS WO00!
8q [IM (2 £ UONJBS) 9ORORIY YOM PIepUBIS euoN s|euelew BuieD/IIeM/10014 UO UORBUILIBIUOD BOBUNS BSO0} ON auoN
[] sSwesH |90l y9i wooy
pozIIvoRIBYD UOBLRLIRIUOD “(toopy) Aemiien volL
89 01 WOV smssod paxy 40 slods pelelos) ajqIssod -
posn uonensuy Budid pue SE0BUNS W00
2 I (2 § UONDBS) BDIORIY HIOM PIEPUEIS suON sjeuajew Bumed/iep/100(4 UO UOHRUIIBIUCD 80BJNS 3S00| ON sUON
(] swess R0l vegl wooy
pazuejoeIeYd UOIBUILIBJUOD CETTe] VED}
8q 01 NOV eqissod pexyj Jo sjods pajejos} 8jqiIssod
pesn uoyensuy Buidid pue $8JBHNS WOOH
80 fii™ (2 § UONISS) SONOBI HOM PIEPURIS uoN steusiew BuieDeM/I001d UO UORBUILIEILOD 80BUNS BS00| ON BUON
0 swmY [ejo £91 wooy
pezuajoeIeyd UoIjeUNLIBIL0D ebesolg wnuq Aildugl egi
8Q 01 WOV °jqissod pexi} Jo S10ds pele|os! 8jqIsSod
pesn uonensy Buidid pue S90BLUNS WOO0J
0 1M (2 § UONIOG) BIMOBIY HOM PIEPUEIS sUON sjepejew BuieD/em/100i4 UO UOHIBUIWIBIUOD @9RUNS 8S00| ON auoN
0 SWeIH §810), 791 wooy
Bundwes jeuoipppe sesnba) pazuejoeRUD qe-} Buuyoeyy 291
sIawWIojsuel) |13 Ul Jueserd Alqissod pesnbes 8q 0l WOV sigissod
pasn Buildiwes [suolppY uogeinsuj Suidid pue
2q (M (2 £ UOIOG) aNdRIY YIOM Piepuels wesaid Aqssog sfeuerew Buited/em /10014 UOITBUIWIEIUOD BAIIIBOIPE! JO KIOISIY ON ouUON
syiewan/uoydiosaq som wnyieg soisoqsy uopeujwRLO) jesjBojoipey {sweib) dnpioH nd uonduaseq eary
nuooy

XIJjepN AJeWitung YIOA\ PUY ASAINS UONEZIBIOEIRYD)

J918n|D 6L
€ xipuaddy

P,



L6/9/1

191 ofey [eueleyy Guiurejuo) soisaqsy = WOY .
pazusjoereyd uoneuweuoo CLT1e] toe
8q 01 WOV aigissod pexy jo siods pajejos: aiqissod
pesn uoneinsw Buichd pue SBOBLNS 100
aq I (2 € uonoag) aonoeid NIOpm piepuels auoN sjeusiew Buian/iem/io0ld Uo UofleUIWBU0D BIeUNS 9S00 ON SUON
[ swiy [81oL €41 WooH
pazusideIeyYd uotjeujurejuod eaiy Aimn €1
aq oL WOV siqissod pexi jo s1ods pajeiost eiqissod
pesn uoijeinsut Burdid pue SBOBYNS WOOS
aq [M (2 € LONDAG) PONTBIY HIOM PIEPUBIS BUON steusiew Bumen e /1004 UO UOJIEUILIEIUOD 8JBLINS 8S00| ON ouoN
[] swreso [e10L 2L} wooy
pezusjorIeyd uoneulRILod afesolg teuejey 2L
eq oL WOV eiqissod pexy jo sjods pajejos) o|qiSsod
pasn uonensy; Budid pue $9OBUNS W00
aq Im (2 € uonaS) aonoely NIOM plepuelg sUON siepalew Buimen/ /10014 U0 UONBLIIBIUOD B8OBLNS 8S00| ON
0 swesn (w10} 12} wooy
Powio}ss (unepA) 121
eq 0} uonezuseieyd sfeio)g jevereny
leuolippy
sped wonykiag jo abeos Ppazie}oBIBYD uoeueIuoD
o1 onp quesasd Ayenueiod eqog WOV egissod pexy jo siods pajejos e|qISsod
pesn uonensul Buidid pue S3JBUNS WOoo)
aq {fim (2 £ UONDAT) aTHoRId HIOM prepuels sjeusigw BuIis)/HemM/I10014 UO UORUILEIUOD SDBLINS 8S00] ON auoN
[ swesn (8104 01 wooy
bundwes jeuoppe sannbal pazueloRIRYO UoneuIwe)uUod 184BpM QUING [
swiojsues [edNod1d w Jussald Alqissod 8q 01 WOV eiqissod pexy jo sjods pejejos; 8|qissod
pash uonensy) Buidid pue $82BUNS WOoOo!
aq (1M (2 € UONYBS) 8JNTBI4 NIOM Prepuels auoN sieusiew Bulie B/ I00I4 UG UOHBUILIBILOD BOBLINS 8S00] ON auoN
0 sSwwiH |ejo] V.29 WOOY
paziisjoBIeyd UONBUIWEIU0D WOOkS I9%O0F SUS | w291
eq 04 WOV elassod paxy Jo s1ods pajejost 8jqissoy
pesn uonemnsw Budid pue SBOBUNS WOOS
04 (M (Z € UONIBS) BOHILIY YIOM PIEPUELS - auoN sjeusiew Bupadarem/10014 U0 UOJBUIWEIUOD BOBUNS 8S00| ON auoN
SHlewiay/uolidposaq oM wnmiieg s0jseqsy uofieujwElLO) fediBojopey (swesb) dnpioy nd uojidaseq ealy
ooy

Xuje Aewiwing }IO\\ puy AeAINg uoneziie)oeiey)

asni) 6.2
¢ xipuaddy




L6/9/1

891 abed

[eusieyy Busreluon solseqsy = WOV ,

0 SWEID (0L VIOZ WOoH
pazueRIeyd UOIJBLYIBIUOD [ TT76) vy¥02
69 01 WOV exqrssod pexy Jo SYods pereIos) BIgISSOd -
o ‘uogemsyy Budid pue, $80E1INS W00
04 [ (2 € UONJBS) SONOLI YIOM PIEPUELS - uON Steuerews BugeoABM/I00L| U0 UOREUIUEIUCO SoBHNS 85001 ON - suoN
0 s 910L 0T wood
pawioped] pazueereyd UOHBUILRILDD CETTTe) 02
8q 0} uoBZPEKRIBY 8q 01 NOV exqssod poxy Jo siods pejelos; eessod -
posn feuompoy - ‘uonemnsuy Gudid pue $BORINS WOOS
94 I1# (z £ UONISS) EONOERId YIOM prEpURlS - Wwesexd Ayequerod - sieuaiew Ougreoe Moot U0 UoBUUIEILS GOBLINS BS00) ON - uoN
0 SWSID [#101 €02 Wwooy
poutoped| vonzSosj UONBURLIRIU0D =TT €02
q 0} uofEZIBIRIBYD eq 01 WOV exqssod Pexy jo Sjods perelos) ejgrssod -
pesn leuonippy - uonemsyy Buydd pue §9084INS WOOS
9q 1M (2 £ UONIBS) BONBI HIOM PIEPUAIS - wwesaxd Ayenusiod -| srepejew Bumenemyoow UO UORBUILIEIUOD GORYNS 9S00) ON -
0 SURID (9101 YT0T woy
pounoped] PeZUBIOBIBYD) UORBUNUIBILOD [ETTs) ve2o2
8q 0) wogezPeRIEYD 9901 NV orqssod pexy jO Sjods pojeIos] ejqrssod -
pesn rsuoRppY - ‘uofiensiy Burdid pue "S80B}NS WOO)
94 I (2 € UCIIBS) BNOBIY NIOM PIEPUELS - wesaud genueiod - sreereus OUMPOARMIOOL] U0 UOSUNLIEIICO 83BN G001 ON - ouoN
0 SWeIH (9101 20z wooy
vo_.:o:ﬂ’ pezjepErey UORBUIIBIUGD 90 202
g 0} uoezPeLRIBYD 0q 04 WOV ergssod pexy jo stods pereos; eqissod -
posn feuomppy - ‘vonemnsuy Budid pue $60BYNS WOO)
5q 1M (2 € VONOOS) GoMOBIY HOM PISPURS - wosasd Arepusiod -| sreperew BumedEM/I001 UO UORBLAUIGILCO 0IBYNS BS00} ON - ouoN
0 SWeIH (9101 VI0Z Wooy
poezyepessyo uofleujureiuoo Lo e] vi0e
oq oL WOV exarssod poxy 1o siods pelelos] eygissog -
‘uoemsyy Busdd pue $808UINS WIOOJ
24 [IM (2 € UOOBS) 83081 XIOM PIBPUBES - ouoN steueiew Ougeoniemiooid| U0 uoEUUEIUG) S0BJNS @801 ON - uoN
) SuID 0L 102 wooy
SYISWeH/UONAI80G HIOM wnmiAsog so180qsY uopeUWRILOD (eofBotomeY | (suriB) InpioH nd | Uondussea ey
nuooy

Xujep Kiewwing YIop puy AeAINg UoNezliajoeieys)

91ISN|D 641
€ xipuaddy




L6/9/2

691 ebeyg

reueje Buiuieiuon sojseqsy = WOV .

() SURIS 901 Q0T Wooy
pazueloRIRYd uogeuueuod om0 a.02
8q01 OV eigssod poxy jo sj0ds pelelos) Sssoy -
posn uonemsty Buydid pue Sa0BUNS WO0)
0 M (2 £ UONYES) EINIBIJ HIOM PIEPURIS - euop sfeuerRw BupieO/EM/001d U0 UOBLWEILOD GIBLMS 8500} ON - euoN
° SURIY 01 V.07 WooH
POZPeIORIBYO) UOBLUIGIIOD CoTTs) V.02
g o) .NOV egssod pexy jo si0ds Pejeios] Biqussod
pesn ‘vopensyy Sudid pusl- 08NS W00
aq 1M (2 € UOROSS) 2oN0RId YIOM PIBPUBIS - ouoN sepsjew BuleD/NeM/I001 UO UOFBUUBILOD @IBLINS 8S00f ON -
0 SuRID PO, 207 Wwooy
pozpeEeO “UORBURLAEIIOS o) 102
8q 01 WOV eseod poxy jo S10dS PeRIos) OKgIsSod
posn ‘vonenswy Buydd pue |- '880RMNS WOOS
©q M (Z € UOROPS) BONEId IOM PIBPUBIS - ouoN sfepeew BUMSOABM/I00L| O UORSLUIEIL0D 608JNS 6500| ON - ouoN
° SR (W01 90Z Wooy
pezuejoeIeyd UORBAIUIEILIOS LTS 902
6q 01 MOV efqssod pexy jo sjods pelesy SIssod -
posn uvofiepsy Budid pue $808lNS 1WO0)
0 M (Z € UONOES) PONIBIJ NIOM PIEPURLS - auoy sfepelew BulIeO/NE M /1001 UO UOHELIUIEILOD 6384INS 66001 ON - BUON
[} SWRID [NOL 50T Wooy
pezyejoenyo UOHELIWEIL0D wooy o) soe
8q 03 .NOV emssod poxy jo sjods PojeIos) ISSOd -
posn ‘voremnsuy Buydid pue S08INS WOO!
8Q [ (2 € UOIIOBS) BONJBIA YIOM PIBPUBIS - ouoN sfeueiow BUIBONEM/I00L| U0 UOREUIUMEII0D 63B{mS 8800 ON - uoN _
[] SUWRID MNOL Y07 ooy
POZPBIOBIBYD) uopeUWEILOY Lo ) aroe
0q0) N0V oxssod pexy jo sjlods pejelos] oQISSog -
posn ‘vogensty Buydyd pue SEORYNS WOO)
aq M (2 € UoNOeS) 8dnoBId NIOM PIBPUB]S - ouoN srepolew Bunied/rem/so01d UO UOHIEUIUBIUCO 808LNS 8S00) ON -
SHITWORNIONINIST WOM unmAng soweqsy UORFUIWEWIOD FIBOIOIPRY {(sumsB) dnpror nd | vondyosea iy
ooy

)

JoIsn|d 641
€ xjpuaddy

Xujeyy AlBWINS YIOM PuVy AGAINS UOfEZIIa1oeiey)




16/9/1 0.1 abey [eusiep Gujurejuo) soiseqsy = WOV .

[ SUNID (904 |12 WOoH
vwncsosuﬁ_ uofjBLeIU0d 195010 Ss0)Uel 1e
8901 WOV exssod pexy jo sjods pejejos) eyqssod -
posn ‘uogemsty Buydyd pue SOOBINSG WOO)
oq 1M (2 £ uonooeg) eoftoRId WOM Prepuels - euoN sieperew Ougied/mem/I00ts UO UORBLILIBILUOD BOBLINS 8SO0| ON -
[} SURLD [NOL YOILZ Wooy
pezpeeIeYd UOflELUIEILoD [=T7s) voi2Z
©q 01 N0V eipssod pexy) jo 10ds poreIos) OKNSSOd -
posn voprensyy Buydkd pue SO0BLNS W00
5 JIM (2 € UOROSS) 80RO HOM PIEPUEIS - ouoN Steyetew BUNISONBMACOL| U UORBUENIOO 60VHMS ©800] ON - ouoN
[] SWID [§)01 042 Wooy
pozueemYyo UOBUILIBILOD -1 7o) oiz
8q 01 WOV exqssod poxy jo sj0ds pejeios) ejqissod -
pesn vopemswy Budd pue S80BUNS WOO0)
oq M (2 ¢ UORVBS) BoNOeId YIOM PlepuBlg - ouoN siepejew Bumeoem/Iood UO LORRUIIBILCD BOBLNS BS00) ON
0 SURID 19101, 602 WOOH
pezyoloRIEyD uoeUILIEILIOD [2TTTe) 6802
8g 01 WOV exqssod pexy jo stods pereios; ejqissod -
posn ‘uonemsyy Buydid pue S02BUNS 1WOO0)
oq [ (2 £ UOYBS) BONIOBId YIOM PIEPURLS - ouoN Steuetewl BUNSOMBMIOL)|  UO LORBUURIUC) BaByNS @500f ON - ouoN _
[ SWRIY [9101 00T Wooy
peutioped] pezUeIIRIBYD UOfBLIUIEIL0D [=TTTs) 802
8q 0} uoneZUeloRIBYD! eq ol N0V eqissod pexy jo stods pejejos; eiqissod -
pesn fevonippy - ‘uogiensy) Budyd pue $80BHNS WOO)
oq M (26 ) 1d WOM PIEpURIS - juesad Agenuolod -| stepelew Buien/mem/100i4 U0 UONBUILEIUOD BOBUNS 9S00| ON - suoN
[] SWRLY 1901 202 Wooy
peziuelaeIsyo UO[IBLILIBIUI0D =TTTs) ol02
eq ol ,NOV eqissod pexy jo s10ds pejetos) eyqssod -
posn ‘vonemnswy Buydid pue SO0BHNS WOO)
eq M (2 € uopdeg) aonoeld JOM plepuBls - ouoN siepelew Bumen/iem/100d UO UOHBUIIBIUOD 6IRLINS 9S00) ON - ouoN
sysewapuondyaseg Rom wnmiog soiseqsy vopFUTURIIOD [eBoropel (swei6) dnpton nd uondyaseq sory
Mooy

XHje Alewwins Y0\ puy ASAINSG UONEZIIo}deIey D)

JIsn|) 624
€ Xjpuaddy




16/9/1 121 ebeyd feusiepy Buurmuo) sojseqsy = WOV .

[T UORBUIIBIIOD ~ Kemyrert [1¥3
8q 0L WOV e1assod| [eae-mo| pexy Jo Slods poleos) eqrssod
posn uoneynsyy Sudid pue *S80BLINSG WOO)
9q i (2 € UORIBS) BoNDRId HIOM PIEPUBIS - ouoN Stousisw BumeoMIEMI00K| U UORBUUIRUCO BOBUNS 8500f ON - suoN _
[ SURID 101 §1Z WooH
pazUBRIRE sso_ﬂ Broopty) Kemyers | sie
eq 0] N0V erqrssod| pererost 12 Sraissod suoneUILIEILGD PaXI3
pesn uonemnsy Budid puel- $898JNS WO0!
0q [iIM (2 € UONIeS) BoNOEId KOM PIRPUEIS - uoN Srepeiew Bueo/remioold U0 LIOREWLLIEI0D 8BNS 65001 ON - suoN
° SURIP (M01, ¥1Z Wwooy
pozjieerRYd UOflBULLIBILICD MO vie
q 01 OV essod| [eAer-MOL paxy jo S10ds PoleloS] BIgISSOd
pasn ‘uoneinsty Budyd pue)- $828HNS WOO)
g [ (2 € UONDSG) BONIEIY HIOM PIEPUEIS ouoN sreuetew Buyred/emi00t Uo LoQELiBiUcD 80BN 6s00| ON suoN
0 SWRFD (BI01 £12 Wooy
IOUBIROW pUE joUe UoBl4 PpozUs)IRIBYd PoteUIIRIUGY =TT €12
BUBLHEOIONOL]L  WOOI Uj PESN Sjepejewl UMoud; eq 0L OV eiqssod Klearoeopes - o dumd wnnoeA -
pasn ‘vopensy Budid pue SUOHEI0] PeeIOS]
8Q Jm (2 € UOIDES ) eondeld YOM plepuels sfeyateus Bueoem/I001y 18 8|qiSS0U SUOHBUIWENI0D PoXly
S80BLNS WO0)
UO UOBLILLIBIUCD 8OBUNS 8S00| ON -
QUON QUON
[ SWeID 901 YZIT Wooy
pezue|seseyo UORBUILLIBILOD CZTTs) vZie
eq 0L NOV erqssod pexy jo s10ds perelos) eigissod -
posn uotieinsuy Budid pue $S808BUNS WOO!
0 (I (2 € UONDBS) 809BIY YIOM PIBPUESS - suoN sieveeis Sunieo/mem ooy U0 UORBLILIENICO 87B[INS 8500) ON uoN
[ SWRID 901 ZIZ wiooy
pazIeRIEYD UONBUILLEILOD 11T 2ie
©q 01 WOV eiqissod pexy jo siods peleios) BjIssod -
‘vonsinsy Budid pue $80BUNS WOOJ
pasn siepejew BumedeMI00 U0 LOGEUWEIL0D 83R4MS 8S00) ON -
oq (M (2 £ UORJSS) B0NIJRId WOM PIBpURS - BuoN i __GUoN
HIBWSY/IONANISEa NIOM wnming soiseqsy uoftsuWeIN0) [eatBojopey (sunesB) dnpioH nd uopdyioseg sy
ooy
Xialen N.l_a:._:._:m FIOM PUY ASAINS uollBZuIddRIRY)
1ISNID 642

€ xjpuaddy




L8/9/1

2.1 ebed eueiewy Buguietuon solseqsy = WOV .
X1 TSUNID 0L SIT Wood
JOUG® PUS UGS OUSHOW SUEWSOIoIOM pezeREIBYd SIEM/3100}| §¢ 126-89 1" soipIs 812
SIUBAIOS “SHO - WOO] ] PESN SfeuerBul 0901 JNOV sqssod o wese:d suorELURILOD Pexid| 026-8D 1 S812| oneup pios - sED
UMOUY]  BOINOS POPIBIYS 09-00 SUEILCO WO ‘vonemswy Budyd puef $8x0q0A0I0|-89 ¥z g By
pesn srepeew Bugtedmem/I0013 opISUY S1OAR) LOHRLIIEIUOD YBIH
aq | (2 € uonoag) BoNldRIY HOM PIEPUELS - Syem/sI00y|
U0 UOHBUIIBILOD 8S00| OU J0 ol -
ouoN
9 c¢ SWeID 1901 £1Z uooy
[OUELHaW PUE |OUEYIS U0B]j SUBYS0ioldln PozeERYD 13 GOOH sopnIs iz
- WOOI LN POSN SIBLISIBU UMOUD| 28901 ,NOV ongissod 49 LI 96| oneunt pios - sen
easy eBriolg wnjueln pelereq ‘vopemsul Buidid pue |-a9 € €96
sieueiew Bugieopemooyy] SO0 U0 1U9SBId VORBUIEIOD DOXI 1} gy g gee
siskoue coens pus SSXO@AOD| oo ge 1o By
OPISUN S10A6] LORBULIEIU0D YOI
sifem/s100})
U0 UORBLILLIEIL0D 8500 OU JO Nl
posn - “PeIBUILIBILCO
oq i (2 € UONOBS) 001981 HIOM PISPUBIS - ouoN Knzosope - yo ‘dund wanoeA
° SuWID (W01 912 Wooy
SITWOHNIONA1I8e0 oM ummAreg soiseqey UORELIITIUCD) [eOoopeY swesB) GnpIoH Nd uondiaseq woly
uooy
X{IIef AEWng Y40, PUY AGAINS UOjezUa0RIBYD

i81sn|) 6L
¢ xjpueddy



L6/9/1 g2 ebed reusieyy Buiuieiuo) soiseqsy = WOV .

Eu_.aoeaﬁ_ UOISURIEIICD pexy O SUoHso0t MOUN] oBeIOIS/eIMN0 | Otz
L JNOV agissod 088.3
-posn .8..8_8_ Buxdkd pue| W00 UOHBLILRILOD BIBUNS 8S00) O
04 fiI# (2 € UOIIPS) BRI NIOM PIEPUTS - suoN sieuelewl Bugeaae 00 SUON
WD WO, G122 Wool
“POTIOBIND]  UORBUIIERIOD PO JO SUORBIO) MOD]| aBeI1S/8H0 8
8q 01 .0V oxussod ‘SO0RLNG WO
posn ‘vonemsyy Budid pue UO UOHBLILRILOD 808UNS 8S00] ON -~
9 1M (2 £ UOIYBS) 801IBId HIOM PIEPURIS - sUON sreverew Dugleo/e M0 ouon
SWID W01 VIZZ WooY
pazueereyd UOHBUIUIBIUCD ebelols
0q 0L WOV essod] |eaer-mol Pexy) JO SI00S PEleIOS] BIQISSOY
posn vogemswy Sudyd pus)- SBoRUNS WOO!
0q 1M (2 £ UOIKBS) BaNOBIG HOM PIEPUBIS - suoN steuciew SumeoNemAoold|  Uo UOREUILIEIVGD S08UNG 85001 ON ouoN _
0 WD WOL 12T WooYy
pezueRIey UOREMWBILICD o08101S/001130
8q 0] N0V earssod] 1eaet-mot pexy jo siods peleos otarssod
pesn ‘vogrems\y Buydid puw|- seJens Woos
g M (2 £ UORSAS) BONORI HIOM PIEPURIS - ouON steuersw Bugieoe Mool UO UOREUILLIEIICO 87BN 6800F ON - suoN
§ 65z SWEID 0L 02T Wooy
pazyepereyd 510 ox0qeAod am > s’eyo [
6q 01 WOV essod 82921:82&380_5: w 28 ¥6] oneup pyos - sep
‘vogiensyl Budd pue - bs woaudp 0005} -89 oL z9¥
srepetew Bugleomremyrood| o1 dn siods pererost fe suogeuweIuool-go 18 9799
posn pexid - SOUBJINS WOO) WO 6’01 na 61
wejuod ede 9500) OU JO B}~
8q i (2 € UONKBS) BINOBIL WOM PIEpUEIS - 8UON voneu e _
SWID W01 612 Wooy
pozIBIRIBUD UOREUINIBWID solpnis
eqoL N0V onssod| [aaei-mol pexy Jo siods perelos) Biqrssod ofleuD| PHos - SBH
pasn uogrenswy Buydid pum- $898)INS 1WO0
8q [ (2 € UOROSS) BONORIY HOM PIEPUEIS - SUON siEuelEw SugieBMI0] U0 UORBUUIEIIOD B0BLINS 8500} ON - suoN
PISIL/UORONIS00 HIOM wnioeg so15eqsY UORELIUNINGD RABOIOIPEY (suriB) dnpioH nd vonduoseq iy
ooy

XiIIIey AleWiwing NIOM PUyY AGAINS UOREZIejoRIeyd

101SN|O 62L
€ xjpueddy



L6/9/}

¥21 ebed

feuejewy Buineiuon sojseqsy = WOV .

1918N|D 6LL
€ xipuaddy

[ WP (9104, HZT WOoY
pozueoRIeYD UOHRUUIBIIOD! WOoOoY vode yee
0q 01 WOV ongissod| j9A8-moy Poxy jO S10ds PereIos] O1ISSod
posn ‘uopemsty Budd puei- $808)NS WO
8 1M (2 £ UONIEG) BONORIY NIOM PIEPURIS suoN sreuyew Oupeo/rem/o01d U0 LOBLIUIEILGS JBLNS 8500 ON - SUON
[) SWRIPH 930} £2T WOy
JoUBI3 pue UoBl§ foueieN pauoy pezpeBIRYd SWeskS WINoeA 1ONp UOHEMUGA|  seipnis Buneo) €22
BUBLASOIOPDIL] SHUY ‘TUBAIS ‘SHO WNBRI) 6q 0) uopezIeRIRYD eqol MOV eissod|  pue SPOOY Y Juesasd UORBURIEIDD) - pue sexoqerod
WUOIN|S L1001 U PASTI SIELIBIBW UMOUN JOUOPPY - ‘vonensyy Budyd pus SUONBLILIII0D u jueseld -
pesn|  soipms uoisodep Jodea| sreperew BugiBDNEM/ 20013 eJeuns pexy Jo SUOREBIO} PeJejos|
aq | (2 £ uoioes) aonoeld YIOM prepuels |0} enp jueserd Aenueiod segeuns
woos :3!...&8:8 a9euns ou 10 o -
0 SWeIH [W0L YT Wooy
pezyueloeieyd UORRLYUIBILIOD woo: eleI0g veee
0G 01 WOV elgrssod] |aaei-moy pexy JO Stods Peleos] epssod
pesn ‘uopeinsy; Buydid puel- SO0VINSG WOOS
29 JpM (2 € UO0BS) BONIBIS HOM PIEPUBIS suoN SreuaIEw OURISOMEMIO0LS] U0 UORBUIITILOD BIBNS 95001 ON ouoN
€ 99} SWIID (MOL ZZT WOoY
OUBRT PUB UOBI] 'IOURIRON POOY OpISY am > e o soipms F313
SUBLISOIOIOLL SHUL ‘IUBAIOS ‘SHO ‘WMURI oysues) - NOV ejassod opiswy j9A0) LoeUILBIUOD UB -| BV 29 S16] oneup| pros - seD
WIIIOIN|J - WOO! Uf PESN SIELSIEW UMOUY uoremsy Sudd pue bs wo001/q0p 0002 O3 dn so0y]  -@O 1z 266
pesn sjepajew S___oo\__c;\ao_u U0 PoIeqE| UOPEBUILIEILOD paxi _o spdg] -99 ¥1 606
aq |im (2 £ VONDES) BONdBIY HOM prEpUBIS -g8o 2} 926
UO UOHBUIBIUOD B8IBHNS OU JO oaﬁ -g9 s¢ S01-99
gze wng M
BUON
[ swesH oL Iz Wooy
SYIRWOW/UONALIISC HIOM wnnkeg SOReqeY UOREUILNIUOD [eABOOIPTY (swesB) dnpton nd uondyiaseq oy
ooy
XeN Alewiwing IOM Puy ASAINS uojjezusioeseyd




L6/9/1 6.1 ebed reustiey Sureyuog) soiseqsy = NIV .

0 SWRID (MOL 62C WooH
peznepeIeyd UORPUILIEIU0D Paxy| LTS )
8Q 01 OV Sirssod]  18AB1-MO| JO SUOKEI0] POTRIOS! BIAISSOd
posn ‘vogemnsy) Budd pue| - *$8081INS WI00S
o 1M (2 € UOHIIag) AoNoBId IOM PIUPURIS - sUON sieuaveu! Bugiedme oo U0 UORBUIUIEINOD BILINE 9S00} ON - ouoN
S viS WD W01 922 Wooy
pow &ﬂ pozenereyd WoIsAS POIEMUBA 71> S0 Aiv| e Abmjieien
eq 0} voREZUaIRIE oq oy oV eessod|  pum sexoqeacil i S1eAR UOREWWRNICO SSy 661 99
feuolIPpY - ‘vonemnsy Budd pue yb - 00y Bp UO peyrew i 899-89
uesaid Agenuetod -| srewerew Bumesem/ 00k UORBUIWIBLIOO GORYNS PBXY 1O S1ods 1t €02
voaLt pUR aIsed peres) - 688!0:83:01&0 91 261-89
puowreq VOFBIAUIBIUOD BOBYNS BSOO] OU 10 SN - ¥2 881-9
jouedoidos| ‘sjueaos el ‘SHO waein L8 wYna
‘WUOINGd  WOoOo! Ul pasn Sfeyarets) UMOUY -
posn
aq |1# (2 € UOloeS) 8oROEId JIOM PIBPUBS - _
0 SWEID (W01 §7T Wooy
pezjiepeIByd SUCHEURU/EIIOD —Fenaeis
oq 01 WOV exessod poxy o siods peetos) eyqissod
posn vopemsu; Sudid pue| - *SE0VLNS WOO0)
8q [iW {2 € UOROGS) BONOBI YIOM PIEPUBIS - ouoN syBueyeus Sugleo/eaNI001d UO UORBLUIEIL0D S0BJMS 8500 ON - suoN
0 SWeID [MOL &2 Woon
Jouoare Ao pue ‘poe i wmekieq poWIO PezIIORBINYD WGUAMbo UNNORA DUE BUpIom Q1 sBURB0g S
wniiely WOO! Y} POSN SIBUBIRUS UMOU) 8q O} UORUZIBIOBIBD 94 0} WOV oxussod 1 Wesexd UOHBUILIBILND WHIIRIN -
pesn feuolPpY - vonemsyy Sudid pue $I00Y UO SUO(IBUIERIOD
q 1M (2 € UORDES) 8019EId JIOM PIEPUEIS - suopeiedo ised| spenerew Bumeomewcoid]  pedd - $8IBYINS W00} UO
0} enp Juesexd Anepusiod- UOITELAWEIU0D BOBUNS BS00] OU JO oIl - o
AT WUONALI80G WIOM e~ =~ soseqey UORRUIIRIUGD [X1DOIOTPeY (suiB) dopioH nd | vonduosea iy
ooy

XIeN Aewiuing JMOM PUY AGAINS uoiezialoeleyd

Josn|d 6L
¢ xjpuaddy




16/9/1 9.} ebed reuejep Bulureuo) soiseqsy = WOV ,

EB&% S 221 SWeIO BI04 $£2 WooH
_S.E.E&ﬂ PeziieloeIvio| Sex0qeAsD pue Audeiboyesil U a1 > SeWmo W] qut ABmwmwopy yez
aq 0} UORBZIBDBITYD 80 01 WOV owgssod uofleuLIeIUOY) - 1004} oF 0502 99
ealy UonenuINady s_ﬁo.m revoppy - vonensy Burdkd pue|  vo vogeuwrEILOS eoepns pexy jo siods 91 €502-99
\ueseid Agequalod -1 steusiewt BunieDMEANI00l3 peretos) - S8JTUNS WO0I1 VO 12 v502 99
PUE BPUOIBIIAL UDQIED PIDY aUONIOIPAH UOJJBUILIBIUOCD BOBLINS 3500} OU O BIHI z» 502 99
POV JUNN jouedordos| jueag queBIo g¢c wng M
SHO WNIUOINIG 1003 Uk POSN STELIBIEW UMOU
poesn
aq Im (2 € uolDasg) 8aNoRId MOM Prepuels -
] susD) (ROl €EC Wood
pozpeoRIeL UONBUILIRIUCD poX}) TS €ee
290 0) JNOV o)us90d]  19AB}-MO} JO SUONEBOD) POIBIOS] BIUSSOd
” ‘vonensy) Buydyd pue] - S808NSs Woos
8g M (Z°E UOROBG) 0MIBId HIOM PIEPUBIS - suoN sipperew SupeO/MeMI00Ld U0 UOFBUIIEBIICO BOBJNS §SO0} ON - ouoN
1] SUIRID INO0L TEZ WooH
pezpeloeIeyd uofleuuBluod pexij Mo 2ee
8q 0L WOV otqssod|  19ABI-MO| 10 SUONBIO| PBLEIOST BQISSOd
vonemsu Burdyd pue| - SO90LNS WOO)
80 1™ (2 € UOIDBS) BofIORId NOM PRPURIS - SUON sreuotew BunieDNEM/ 0014 U0 UORUIIEIU0D BJRLINS BS00| O -
0 sunesD WMol Lg Wwood
pezyeoemeyd uofleunLRIud pexi) CETT) 1e2
eq 01 JNOV Siqissod]  |8ABI-MO] JO SUONEDO| PBIEIOS) eINSSOd
pos ‘vonemsw Duidd pue] - 808N WO0L
oQ M (2 € UONOES) BMIRIG XIOM P auoN sjeperew BunieDMmem/i00i4 UO UOHBUILIBILCD 8BLINS 8S00Y ON - ouoN
0 suIeId [M0L 06 ool
pezusioeeyd UOHBUIIRIUCD Pox) CETT) 02
0q 0L .AOV oiqissod]|  [8AS1-MOf JO SUONEDO! PEIEIOS) BfaISSOd
vopensy Bukd puel - SOOeUNS \WO0)
oq IIiM (Z € UORI9G) BOROBIJ IOM DIBPUBIS - ouON S{EUelew BUISOMBM/X00I| U0 UOREUAIEI0D 8IBJNS 85001 ON - ouoN
PUTEOIoRdIosea IoM =y s S0150qsY UOREUILITINOD [SIDOIOIPEY (suresB) dopioH nd | uopduoseq vy
fwooy

XMIE AJBWIWINS YIOM PUY ASAINS uopjezusioeieyd
sniD 642
¢ xipuaddy



w

26/9/1 111 obeq [eusiey Sujurejuo) sojseqsy = WOV .
(X sSweIp €104 0L7 Wwooy
peuuope pazusjoeseyd S{ewsejy X0qeAoiD pejeuureiucy am > sewo iv| seipnis pros Aod 0Lz
aq o} uonezyeeIRYd @q oL .NOV ejgissod|- $J004) Uo 08 1ong 61
o fevoppy - uonemsuy Sudid pue]  uopELIRILOY PexY JO SUOHEDO) LMOUY
oumy a___u__S_ o3 w:a_.m“_p,.oszu ..5__.._8‘ “esexd Agenueiod -| sreuetew Sumedmem/oord ON "SBIRUNS WOO! YO
50 L Syup sy SPO n UOfleUIIBILOD @JBLNS 8S00] OU JO BIlIN
WNIUOINIY W00 8L} UL PASN STBUGIRY UMOUY|
pesn
9 IPM (2 £ Uondes) AaMIORId HOM PIEpUBLS -
] SWIRID [MOL SCZ WOoY
peusoped] POZIIOIIBIBY pelelnwEIuU0D edodsoiy uonoel3 | see
8q 0} uonezZUeIOBIEYD 8q 01 .NOV ejqissod] edoosoioiw uosnere jo seoeuns [eusely; -
feuopppy ‘vopietnsy) Buydid pue co:assas.oo POXI} JO SUOREOD) UMOLDY
Steuiqeo ebesols pue W3] sieusiew BuneD/MEM/10014 SO3ULNS WO U0
opisw Jussasd Arenuejog - coauSES:oo 80BUNS 8S00] OU JO BAYT -
8q |im (2 € uofloeg) 8dfioBId YoM plepumls - SUON .Ir
[) wesn 1oL grEz Woond
srednusyo Buisseooid ojoyg pezusjoeseyd uoffeuurejuco WooH yreq arez
pesn 8q o) WOV eqrssod Pexy) JO SUONBIOL UMOD ON -
aq M (2 € UORDDS) BoNORIJ WOM PIEPUBIS - ‘uoniemnsyy Budid pue $80BYNS WOOJ UD
sfeusiew BuenBem0014 | uoewwevoo 8oBlUNS 85001 OU 10 SN -
SUON BUON
0 SWesH MO0 Yyt wooy
pou :&j pezyepeIey peleujwEII0D qe e vrez
8q 0} uoRBZILOWBYPD 8q ot WOV eppssod SaxoqeAoi jo seoepns [ewe) -
feuonppy - uonensy Guydd pue 1004} UD UONEBLNLEILOD Pexyy jo Sjods
wosaxd Myenuetod | srepereur Ruenemso0id umoury - §6JelNs Woos Lo
posn uofiewliIviuog 8oBUNS 8S00) OU IO aqun -
aq jm (2 € LofIveg) 8MIoBId NIOM, PIBPUELS - BUON
SHRWOH/UONTI0890 HIOM T 7~ sorseqsy uonEUUOD (eoBOlOIPeY (suresB) dnpron nd | uondwoseq vory
Mooy

XHjeyy Alewwing YI0M puy ASAINS UOEZHa)oeIEyD)

10)8SNn|D 6L
¢ xipuaddy



L6/9/1

g.1 obeg teuoyely Suiureyuo) soyseqsy = WOV .
poezueloreydl eIqISSOd LORBUNLIEILOD Pox)) JO SUOREIO ofesois ooYI0 LeLe
eq o)L WOV emssod| pejelos) - $80BJINS WOOJ U0
posn ‘vogenswyy Budid pue| vogeuiwElLOd BJBUNS 9S00t OU JO OnV -
24 W (Z € UONAg) ONIBIJ HIOM DIEPUELS suoN Sreusiow Bumedem/Ioold ouoN
[ SWRIH 1N0), 5.2 wood
pezueidereo]  eiqssod uogetnueiuod pexy jo Suoedo| oleiois SO [543
oq 0} MOV exssod| perejos) - $608JINS WO0! LO
posn ‘voneinsuy Budkd pue| vogeulwBIvod 8oBUNS ©S00| OU JO BT -
0 M (2 € UONSG) SIMTBIY HIOM PIEPUBS - auoN sieusiew Sugieonrem00id BUON
0 SWEND N0, YLT WOOY
pozpeeIeyd]  eiqissod UGHBLIWEIUCD Pexy) JO SUORBI0) ebeiols o0 (2%
oq0) NOV exqssod| peretos) - $B0UJING 1WO03 Lo
pesn ‘vonemsut Burdid pue | opeUILIRILOD 80BYNS 8500] OU 1O BN
8q I (2 € uoNoeg) BaNoEId WOM PIEpUBIS ouoN speporew SueO/eM/200i3 3
] SWRID [MO] €2 wooy
pozuRORINYP SUOHIOBLUDD obviois/eny0 €L2
©q 0L WOV egissod] (89110019 JO XOq U UONBLIIEILOD PaxL
vonensyy Suxdd pue) - ojqessod
sjeuetew BuneO/lem/I00id]  UORBLIWETUOD PoX) JO SUONEODE UMOUY
ON - SOOBLNS WO0R LD
8q (M (2 € U0iD9S) BoNITIJ MIOM prepuBlg BUON UOHBLIUIEIG GOBHNS G800t oul o M1l SUON _
0 SUIRID 19)0), TLT WOOY
pezuepeIel SeUISW x0qeAo|l peteuuIRIUOD 0d0os0INN TLe
8q 01 WOV enaissod| - eyqssod uosnoer3 Bunse | seD
‘voftemnsy) Buydid pue|  uoRBLIWEIUCD PaXY |0 SUOREIOE UMOUY
pesn sjepejew Buyedaremiood ON - $90VYING WOO0J UO|
00 M (2 € LOTINBS) B0NOBId HIOM PIEPUEIS - auoN UOHEUIUISII00 BI8NE ©800] Ou 10 BN auoN
0 swieIy |Wjo] 1.2 Wwooy
pauLIo}e pezVLRIRYD 81q1SS0d UOREURUBIUCD AempeH 122
eq 0} uojEZIeORIEYD eq o1 WOV assod paxy JO SUOIBO0| POTEOS] -
posn Teuoippy - vonemsty Sudd pue $998LNS WOO04 U0
5Q 1M (2 € UOIIOOS) BOMORI YIOM PIUPUIS - woseud Ayeguatod -| sfeperew SuyeOMIEM/I00I | UOHELILIBIUCD SIBLNS 8S00) OU JO OINN auon
SATEWOUAIONG5390 HOM ungiAeg s018eqsY UORELIUIILOD [EIDOIOIEY (sure16) dnpioH nd uondioseq very
ooy

Xiepy AMEWWng JIOM puy AGAINS UONEZII8)oeIeyD

49IShiD 6.1
¢ xipuaddy




L6/9/1

6.1 obey

feusleyy Buiurejuo) soiseqsy = WOV .

0 SUNJD WL 806 Opia
pezueBIBYO UoRBUILIEIOD peroedsng ON| iy 8082
o4 04 WOV eyyssod ebesois eptog seH
pesn uoneynsyy Budd pue
8 M (2 £ UOROBS) MIBIG XIOM PIEPURLS - ouUoN Sfeuoiew Bupieo/Tem/1001 ouON
0 SIS 1901 vosz Bpig |
pezueioRIeY uonBUILIBILY peredsng ON Aywoed Vo8
oq 01 WOV eyssod ebeins 1oy
posn ‘uoniensy) Budid pue
aq (1M (Z € UOIYSS) BoNOBId MO PIEpUEIS GUON sreuejeur Guntedrem/I001d ouoN |
0 swesH W0l 082 Bpia
pozusloRIBYD) uoflerueiuo) petdedsns oN ~Kigpey obeoig 08L
8q 01 WOV eqssod
pesn uonemnswy Budid pue
8q [ (2 € UONJBS) BONTEIY MIOM PIEPUELG - suoN sieuejew Gumeomemviootd oo
0 swes) W0l ZzZ Bpig
PowWIfjuods 6q 01 juewdmbe vouce.o-alﬂ_ UOPEMWEU0D Paloedsns oN 101810000 Z2L
Jaunojsuen [eadele Ul eseid Aqissod Q01 ,NOV onrssod tesaig AoueBiew3 | Bupying
- pesn uofiemnswy Budid pue
aq | (2 € uonoes) amoeld YoM plepue)s - suoN stepejew Buyeomemiood suoN
o D WL 202 Bpl |
PONLUOD 6q O] - wnueyd] PozPeIRIeyd WNUeld - wnueld 18ty z8Z
episy) uesesd Ayqissod 8q oL .NOV epqssod Jety opsw s1eAe] by eiqissod - Buppng
pesn uonemsyy Buidyd pue *S00BLNS LWOOS
8q Jim (2 € UoIoeg) 8NeId HOM PIepUBIS - sfepejew Bugienmem/ioory UO UOHBLNWIFILCD §OBKNS 8S00] ON -
0 surerp w0} 6zL bpig
pewijuos 8q 0L wowdnbe|  pewiyuco oq oF wnued] pozIBIoeIeD T aTi > SIPNO V]  wnueid Joutd 62
Jeunojsuen rexnoale w yuesesd Akssod|  eprsuy juesasd Awpgissog 8q 01 WOV essod Jeiy eprsw sjeas) yByy ejqissod - Bupiing
pesn ‘uonensuy Buidid pus
aq |im (2 £ uoNdas) eanoeld YIOM prepuels - sjepejew Buniegmem/001y
0 sureIo 1001 iz wooy
SHIRWIH/IONAI88Q HIOM wnplieg sojseqsy UONEUIURIUOD reobololpeY {suresB) dnpion nd uondyoteq sy
ooy

Xie Alewuing IoM puy AeAINg uoneziaioeiey)

1918NID 64L
¢ xjpuaddy



L6/9/\

084 ebed

teueey Bulupeluo) soiseqsy = NOV .

WD 0L S8L

‘Boa

pezuejereyo uopewweU0) paloadsns oN @SNOH 73
°q 01 MOV Myassod dumng 1amo0), Bumood
posn ‘voflensy) Buydid pue
aq |1 (2 € UONDBS) BOfI0EId WOM PIEPUBIS - auoN SreysyRL BumROME WI0LS uoN __
0 suerp 0L ¥8. B
pezpejoseyo UoRBLILIEIUOD PojoedsnS ON osnoH ¥eL
eq 0L WOV exssod dumny semo) Bunood
posn uoneinsyy Bundyd pue
aq M (2 £ UONDaS) BoNoRLd WOM plepuels - suoN sfepojew Buen/em/I0014 o
0 SwwD W01 c8L Bpig
pozuslaBIBYyd uoeuueluo) peloedsns oN SN0 €8
eq 01 WOV eiassod dung 1emo. Bug00)
posn ‘uofiemnsut Buydkd pue
8q jIm (2 € UONDBS) 89NIRIG WOM PlepURLS - suoN Sieystew aé_aoaaiao.u_‘ oUON
o swerg ol zeL Spia
POULU0D pozHeloRIA0] | JUeq Jow) episyy S1eAe) bR SirsS0d 12207 d wnueid Jaind 282
8q oy "™ueq 1o eq 0L JNDY oxissod UORBURLIBILOS POXY) AN AT
apiswy yuesexd Awaissod uoemsws Buidyd pue| 19AG) MO} JO SUOHIBOO] PEIEIDS] BIQISSOd -
pesn steuelew BuienBA/1001d S8J8UNS WOoo!
aq 1M (2 € UOIIBG) BINORIY NIOM PIEPURIS - 10 UOEUIIEILCO 8BNS 89001 ON
SHTUOLAIONTIS00 YIOM unmieg 01505V UOREUIUWRILIOD [FIDOOIPVY (suresB) dnpioy na | vopoposeq vy
hwooy

Xifep Adewwing YoM puy AoAINg UOReZHajoeIey)

Isn|) 624
€ xipuaddy



L6/9/1 181 obed feueley BuiurejuoD soiseqsy = WOV .

suweg oy
0 swesn (€301, ¥90Q 893 Wooy
pesn pezuseIeyd uonEU|WEUOD paldedsns ON ¥oq %00
aq jiim (2 & UOHIYes) 8oN9RId YOM PrEpURLS - 0q 0L JNOV eiqssod sel
uogemnsy Buidd pue
ouoN sreusjew Builieo/eMm/1001] sUON ,
0 swesd wol 19L ‘Spa
pazueeRyd uofjeuNIeIUo) PeIAdSNS ON oD ee3 L9L
8q 0) NOV exssod pue somo | Bunoo)
pesn ‘uopeinsu Budid pue
2Q Jlvn (2 € UOIOBS) BMTLIY IOM PIEPUEIS - awoN sieusiew BugleoMemMIo0L ouoN Luf
0 SWEID W01 9¢L
pezusioeseyd UONEUILRIUOY) POIOadsSNS ONY I8 1SOM 98.
09 01 WOV eiqissod pue jomo) Guood
posn uoneinsuf Buidid puw
59 M (2 € UONDS) BONIRId WOM PIBPURIS - ouoN steuerew BugieaNeM/ 00l SuoN
syewot/uondisaseg MOM wnmkeg soseqsy uopsuUmIuOD jeajBiololpey (sumiB) dnpioH Nd uopduoseq oty
fuooy
XMje|y Adeluwing YI0OM puy ABAINS uopezualoevIeYy)
/SN 6.4L

¢ xjpueddy




Decommissioning Operations Plan Glossary

) GLOSSARY

alpha- radiation - The most energetic but least penetrating form of radiation it can be stopped by a sheet of
paper and cannot penetrate human skin If an alpha-emitting isotope enters the body, however, through
inhalation, on food, or through a cut in the skin, it will cause highly concentrated local damage (See also beta
radiation and gamma radiation )

asbestos - Asbestos form, vaneties of chrysotile, amosite, aocidolite, anthophylliite, tremolite, and actinolite. A
strong and incombustible fiber widely used in the past for fireproofing and insulation The small, bouyant fibers
are easily inhaled or swallowed, causing a number of senous diseases including asbestosts, a chronic disease
of the lungs that makes breathing more and more difficult, cancer; and mesothelioma, a cancer of the membranes
that ine the chest and abdomen, specific to asbestos exposure

as low as reasonably achievable- A standard appled to regulate radiation exposure imits at nuclear facilities.
The pninciple takes into account the state of technology, the economics of improvements in relation to benefits to
thempubhg Ihealth and safety, other societal and socioeconomic considerations, and the utlization of atomic energy
in the public interest.

background radiation - The natural radioactivity In the environment Natural radiation consists of cosmic rays,
filtered through the atmosphere from outer space, and radiation from the naturally radioactive elements in the earth
(pnmanly uranium, thonum, radium, and potassium) Also known as natural radiation

best available technology (BAT) - Treatment technologies that have been shown through actual use to
yield the greatest environmental benefit among competing technologies that are practically available

beta radiation - High-energy electrons (beta particles) emitted from certain radioactive matenal. Can pass

through 1 to 2 centimeters of water or human flesh and can be shielded by a thin sheet of aluminum Beta

g:rr't‘lc es are more deeply penetrating than alpha particles but, due to thetr smaller size, cause less locahized
age

characterization - Facility or site sampling, monitonng, and analysis activities to determine the extent and
nature of a contamination. Charactenzation provides the basis for acquinng the necessary technical information
to develop, screen, analyze, and select appropnate cleanup techniques

Clean Water Act- Controls waste emissions into surface water bodies or publicly owned treatment systems
Requires best conventional technology and best available demonstrated controls to imit the impact of the
contaminants

Comprehensive Environmental Response, Comprehensive, and Liability Act- A federal law passed in
1980, and modified in 1986 by the Superfund Amendments and Reauthonzation Act The Acts created a special
tax that goes into a Trust Fund, commonly known as Superfund, to investigate and clean up abandoned or
uncontrolled hazardous waste sites

contamination - The presence of foreign matenals, chemicals, or radioactive substances in the environment
(facilities, soil, sediment, water, or air) in significant concentrations.

curie - A unit of radioactivity that represents the amount of radioactivity associated with one gram of radium To
say that a sample of radioactive matenal exhibits one cune of radioactivity means that the element is emitting
radiation at the rate of 3 7 X 1010 disintergrations per second Named after Mane Cune, an early nuclear
scientist

decay - The process whereby radioactive particles undergo a change from one form, or isotope, to another,
releasing radioactive particles and/or energy

deactivation - The process of placing a facility in a safe and stable condition to minimize the long-term cost of a
surveillance and maintenance program that is protective of workers, the public, and the environment until
decommussioning is complete Actions include the removal of fuel, draining and/or de-energizing of nonessential
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systems, removal of stored radioactive and hazardous matenals and related actions As the bndge between
operations and decommussioning, based upon facility-specific considerations and final disposition plans,
deactivation can accomplish operations-like activities such as final process runs, and also decontamination
activities aimed at placing the facility in a safe and stable condition

decommissioning - Takes place after deactivation and includes surveillance and maintenance, decontamination,
and/or dismantlement These actions are taken at the end of the life of the facility to retire it from service with
adequate regard for the health and safety of workers and the public and protection of the environment

decontamination - The removal or reduction of radioactive or hazardous contamination from facilities,
equipment, or solls by washing, heating, chemical or electrochemical action, mechanical cleaning or other
techniques to achieve a stated objective or end condition

dismantiement - The disassembly or demolition and removal of any structure, system, or component during
decomnussioning and satisfactory intenm or long-term disposal of the residue from all or portions of the facility

disposal - Waste emplacement designed to ensure isolation of waste from the biosphere, with no intention of
retrieval for the foreseeable future, and that requires deliberate action to regain access to the waste

dose - Quantity of radiation or energy absorbed; measured tn rads

dose equivalent - A term used to express the amount of effective radiation received by an individual. A dose
equivalent considers the type of radiation, the amount of body exposed, and the nsk of exposure Dose
equivalent is measured in rems

environmental restoration- The process of environmental cleanup designed to ensure that nsks to the
Ienvu:onment and to human health and safety from waste sites are either eliminated or reduced to prescribed, safe
evels.

friable asbestos - Asbestos, when dry, may be crumbled, pulverized, or reduced to powder by hand
pressure and non-fnable asbestos containing matenal, that when damaged, may be crumbled, pulvenzed, or
reduced to powder by hand pressure

gamma rays - Penetrating electromagnetic waves or rays emitted from nuclei duning radioactve decay, similar to
x-rays Dense matenals such as concrete and lead are used to provide shielding against gamma radiation

half-life - The time required for a radioactive substance to lose 50 percent of its activity by decay The half-life
of the radioisotope plutonium-239, for example, 1s about 24,000 years Starting with a pound of plutonium-239,
in 24,000 years there will be one-half pound of plutonium-239, in another 24,000 years there will be one-fourth
pound, and so on (A pound of matenal remains, but it gradually becomes a stable element )

hazard - A source of danger (1 e, matenal, energy source, or operation) with the potential to cause iliness,
injury, or death to personnel or damage to a facility or to the environment (without regard for the likelihood or
credibility of accident scenanos or consequence mitigation)

hazard categories - The consequences of unmitigated releases of radioactive or hazardous matenal as
evaluated in accordance with DOE Order 5480 23, Nuclear Safety Analysis Reports, and classified by the
following hazard categones.

*Hazard Category 1 The hazard analysis shows the potential for significant off site consequences

(No Hazard C‘afegory 1 facilihes are designated at Rocky Flats)

*Hazard Category 2 The hazard analysis shows the potential for significant on site consequences
azard Category 3 The hazard analysis shows the potential for only significant localized

consequences

hazardous materials - Any solid, iquid, or gaseous matenal that Is toxic, explosive, flammable, corrosive, or
otherwise physically or biologically threatening to health
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hazardous waste - A solid waste or combination of solid wastes, that because of quantity, concentration, or
physical, chemucal, or infectous charactenstics, may cause or significantly contnbute to an increase in mortality or
an increase In serious, irreversible, or incapacitating reversible illness or pose a substantial hazard to human
health or the environment when improperly treated, stored, transported, or disposed of, or otherwise managed

health and safety plan- Prepared dunng the scoping phase of a Superfund remediation, this plan descnbes
the measures that will be taken to ensure health and safety at the site

isotopes - Atoms of the same element that have equal numbers of protons, but different numbers of neutrons.
Isotopes g:;san element have the same atomic number but different atomic mass For example, uranium-238 and
uranium-235.

low-level waste - Discarded radioactive matenal such as rags, construction rubble, glass, etc , that is only
Islugggy o;l moderately contaminated. They pose few health hazards and are usually disposed of by shallow
and bunal.

mixed waste - Contains both radioactive and hazardous components

National Environmental Policy Act- Requires federal agencies to consider environmental factors when
making decisions and to evaluate environmental impacts pnor to making major federal actions Environmental
assessments and environmental impact statements are NEPA documents

National Priorities List- The Environmental Protection Agency’s list of the most serious uncontrolled or
abandoned hazardous waste sites identified for possible long-term remedial response under CERCLA Based
pnmarnly on the score a site receives on the Hazard Ranking System

natural radiation - Radiation that is alwayspresent in the environment from such sources as cosmic rays and
radioactive matenals in rocks and soil. Also known as background radiation

nuclear facility - A faciity whose operations involve radioactive matenals in such form and quantity that a
significant nuclear hazard potentially exists to the employees or the general public. Included are facilities that

(a) produce, process, or store radioactive liquid or solid waste, fissionable matenals, or tntium,

(b) conduct separations operations;

(c) conduct irradiated materials inspection, fuel fabncation, decontamination, or recovery operations;

(d) conduct fuel ennchment operations  Incidental use of radioactive matenals in a facility operation (e g,
check sources, radioactive sources, and X-ray machines) does not necessanly require the facility to be
included in this definition.

nuclear radiation - lonizing radiation onginating in the nuclet of atoms; alpha, beta, and gamma radiation

nuclear material safeguards categories- As defined in DOE order 5633 3B, “Control and Accountabnhg'y of
Nuclear Matenals™ and DOE order 5632 1C, “Protection and Control of Safeguards and Secunty Interests

Categones as they apply to Decommissioning Projects at RFETS for matenals with an attractiveness level D or
Eare

o Category 1 - Not applicable

e Category 2 - Requires “Q” clearance for access to the protected area (PA) Applies if quantities of Pu or U-
233 are in excess of 16 kilograms or quantities of U-235 are in excess of 50 kilograms in the facility

e Category 3 - Requires “L” clearance for access to the PA Applies if quantities of Pu or U-233 are less than
16 kilograms or quantities of U-235 less than 50 kilograms, but not greater than 8 kilograms in the tacility

BUILDING 779 CLUSTER DECOMMISSIONING PROJECT 184 1697




Decommissioning Operations Plan Glossary

o Category 4 - No secunty clearance required to enter the area although the area may be locked Applies if
quantiies of Pu or U-233 are less than 3 kilograms or quantities of U-235 are less than 8 kilograms

pathways - The means by which contaminants move Possible pathways include arr, surface water,
groundwater, plants, and animals

operable unit- Term for each of a number of separate activities undertaken as part of a Superfund site cleanup.
A typical operable unit would be removing drums and tanks from the surface of a site

Polychlorinated Biphenyl (PCB) - A synthetic, organic chemical once widely used in electrnical equipment,
specialized hydraulic systems, heat transfer systems, and other industnal products Highly toxic and a suspect
carcinogen Any wastes that contain more than 50 parts per mithon of PCBs are subject to regulation under the
Toxic Substances Control Act

plutonium - An artficially produced element that is fissile and radioactive. It is created when an atom of
uranium-238 captures a slow neutron in its nucleus |

Progosed Action Memorandum- The decision document that descnbes an accelerated cleanup activity which \
DOE expects can be completed dunng a six-month penod

potentially responsible party- An individual(s) or company(ies) (such as owners, operators, transporters, or
generators) potentially responsible for, or contributing to, the contamination problems at a Superfund site
Whenever possible, EPA requires PRPs, through administrative and legal actions, to clean up hazardous waste
sites they have contaminated

Quality Assurance Project Plan- A plan that describes the protocols necessary to achieve the data quality <
objectives defined for a remedial investigation

radiation - Fast particies and electrormagnetic waves emitted from the nucleus of an atom during radioactive
disintegration \

radioactive - Giving off, or capable of giving off, radiant energy in the form of particles (alpha or beta radiation)

or rays (gamma radiation) by the spontaneous disintegration of the nuclei of atoms Radioisotopes of elements

lose particles and energy through the process of radioactive decay Elements may decay into different atoms or ‘
a different state of the same atom !

radioactive waste - A solid, iquid, or gaseous matenal of negligible economic value that contains radionuchdes |
in excess of threshold quantities except for radioactive matenal from post-weapons-test activities

radioisotope - An unstable isotope of an element that will eventually undergo radioactive decay (1 e,
disintegration) Radioisotopes with special properties are produced routinely for use in medical treatment and
diagnosis, industnal tracers, and for general research.

radiological facility - A facility containing measurable amounts of radioactive matenals in quantities less than
the thresholds for Hazard Category 3 established in DOE-STD-1027-92 but more than the thresholds
established in 40 CFR 302, Appendix B, RQs

radionuclide - A radioactive species of an atom

radon - A radioactive gas produced tgl the decay of one of the daughters of radium Radon ts hazardous in
unventilated areas because it can build up to high concentrations and, if inhaled for long penods of ime, may
cause lung cancer

Resource Conservation Recovery Act- A federal law that established a regulatory system to track
hazardous substances from the time of generation to disposal The law requires safe and secure procedures to
be used in treating, transporting, storing and disposing of hazardous substances
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risk - The quantitative or qualitative expression of possible loss that considers both the probability that a
hazard will cause harm and the consequences of that event

risk assessment - The study and estimation of nsk from a current or proposed activity Involves estimates of
both the probability and consequence of an action

Rocky Flats Cleanup Agreement- The legally binding agreement between the DOE, the EPA, and the
CDPHE to accomplish the cleanup of radioactive and other hazardous substances contamination at RFETS

Safe Drinking Water Act- A law that establishes regulations designed to protect dnnking water resources
Incorporated both into RCRA and CERCLA under provisions dealing with groundwater protection

safety analysis - A documented process to (1) provide systematic identification of hazards within a given
DOE operation, (2) descnbe and analyze the adequacy of measures taken to eliminate, control, or mitigate
identified hazards; and (3) analyze and evaluate potential accidents and their associated nsks. For the
purposes of this document, the term “analysis” and “assessment” are used interchangeably

safety analysis report (SAR) - A report that documents the adequacy of safety analysis for a nuclear facility
to ensure that the facility can be constructed, operated, maintained, shut down, and decommussioned safely and
in complhiance with applicable laws and regulations ’

safety basis - The combination of information relating to the control of hazards at a nuclear facility (including
design, engineering analyses, and administrative controls) upon which DOE depends for its conclusion that
activities at the facility can be conducted safely.

standard industrial hazards - Hazards that are routinely encountered in general industry and for which national
consensus codes and/or standards (e g, OSHA, transportation safety, etc ) exist to guide safe design and
operation without the need for special analysis to define safe design and/or operational parameters Some site
SAR hazards assessments refer to these as “typical” industnal hazards or just “industnal hazards ”

scoping - In CERCLA, scoping is the inihal planning phase of the cleanup process, when requirements are
discussed and the projects defined. In the NEPA process, scoping relates to public involvement to help identify
significant issues early so that efforts can be focused on those areas requinng resolution and to present a
balanced environmental impact statement

Sitewide Environmental impact Statement- Document which serves as an action-forcing device to insure
that the policies and goals defined in NEPA are included in the ongoing restoration programs. Provides full
discussions of significant environmental impacts and informs the public of altemnatives which would avoid or
minimize adverse impacts

Toxic Substance Control Act- A law which gave the EPA the authonty to regulate the manufacture,
distribution, use, and disposal of chemical substances. Spectal emphasis was placed on the regulation of
PCBs, or polychlonnated biphenyis (see PCB)

transuranic (TRU) mixed waste - Radioactive waste containing a concentration of alpha-emitting transuranic
nuchdes greater than 100 nCv/g and contains non-radioactive hazardous constituents

transuranic (TRU) waste - Waste matenals contaminated with isotopes above uranium in the penodic table
Transuranic waste s long-lived, but only moderately radicactive Radioactive waste containing a concentration
of alpha-emitting transuranic nuclides greater than 100 nCi/g

treatment - Any active that alters the chemical or physical nature of a waste to reduce its toxicity or prepare it
for disposal

United States Environmental Protection Agency- A federal agency that develops standards for
acceptable imits of water, air, and environmental contaminants, and oversees adherence to those standards
Region VI of the EPA will have oversight responsibilities for RFETS
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uranium - The heaviest element found in nature Approximately 997 of every 1000 uranium atoms are uranium-
238. The remaining 3 atoms are the fissile uranum-235 The uranium-235 atom splits, or fissions, into lighter

elements when its nucleus is struck by a neutron
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Acronyms

ACRONYMS

The following i1s a partial listing of acronyms and abbreviations that are commonly used in the

Decommissioning Program

ACBM - Asbestos Coating Bullding Matenal

AEA - Atomic Energy Act

ALARA - As Low as Reasomably Achievable

APEN - Arr Pollution Emission Notice

ARAR - Applicable or Relevant and Appropnate Requirement
ASAP - Accelerated Site Action Project (referred to as the Vision)
ATS - Automatic Transfer Switch

BAT - Best Available Technology Treatment

BOM - Bill of Matenal

BRCS - Building Radiation Cleanup Equivalent

CA - Contamination Area

CAA - Clean Arr Act

CCC - Chemical Constituent Code

CCR - Code of Colorado Regulations

CDPHE - Colorado Department of Public Health and the Environment

CDTA - Cyclohexanediaminetetraacetic Acid Sodium Sait

CERCLA - Comprehensive Environmental Response, Gompensation, and Liability Act

CFR - Code of Federal Regulations
COOP - Conduct of Operations Manual
CWA - Clean Water Act
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D&D - Decontamination and Decommissioning
DCHP - Dicesiumhexachloroplutonate

DF - Decontamination Factors

DOE - U S Department of Energy

DOE/MQ - U S Department of Energy, Headquarters
DOP - Decommussioning Operations Plan

DOR - Direct Oxide Reduction

DP - Defense Program

DPP - Decommisstoning Program Plan

DQO - Data Quality Objectives

E/C/D - Engineering/Construction/Decommissioning
EA - Environmental Assessment

EB - Electron Beam

EDE - Effective Dose Equivilant

EIS - Environmental Impact Statement

EM-60 - Office of Nuclear Matenal and Faciliies Stabilization
EMCC - Emergency Control Centers

EO - Engmegrmg Orders

EPA - U S Environmental Protection Agency

ER - Environmental Restoration

ESCA - Electron Spectroscopy for Chemical Analysis
FCN - Field Change Notices

FCR - Field Change Requests
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FFCA - Federal Faciity Compliance Agreement
FONSI - Finding of no significant importance
FR - Federal Regulation

FY - Fiscal Year

GB - GloveBox

HASP - Health and Safety Plan

HCA - High Contamination Area

HCL - High Concentration Level

HEPA - High Efficiency Particulate

HASP - Health and Safety Plan

HVAC - Heating, Ventilating, and An Conditioning

IAEA - International Atomic Energy Agency
IAG - Interagency Agreement

IHSS - Individual Hazardous Substance Site

IMIRA - intennm Measures/Intenm Remedial Action

IWCP - Integrated Work Control Package.
JHA - Job Hazard Analysts.

JSA - Job Safety Analysis.

LDR - Land Disposal Restriction

LLM - Low Level Mixed.

LLW - Low-Level Waste

LRA - Lead Regulatory Agency

MAA - Matenal Access Area
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MAAL - Maxium AII;)wed Asbestos Level

MCC - Motor Control Centers

MCL - Maximum Concentration Level

MSE - Molten Slat Extraction

NAAQS - National Ambient Air Quality Standards
NCP - National Contingency Plan

NCR - Nonconformance Reporting.

NDA - Nondestructive Assay.

NEPA - National Environmental Policy Act

NPL - National Prionties List

NRC - U S Nuclear Regulatory Commission
NRWOLS - Non-Routine Waste Organization Logs
NUREG - Nuclear Regulation

OSHA - Occupational Safety and Health Administration
OU - Operable Unit

PAM - Proposed Action Memorandum

PCB - Polychlonnated Biphenyl

PM - Project Manager

PNL - Pacific Northwest Laboratones.

PPE - Personal ProtecRe Equipment

PRP - Potentially Responsible Party

PSZ - Protective Zone.

PU - Plutonium.
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PU&D - Property Utilization and Disposal.

QA - Quality Assurance

QAPP - Quality Assurance Project Plan

QCR - Quality Conditioning Reporting.

R&D - Reserach and Development.

RBA - Radiation Boundary Area

RC - Response Center

RCA - Radiological Controled Area.

RCM - Radiological Controls Manauatl

RCRA - Resource Conservation and Recovery Act
RCT - Radiation Control Technician.

RE - Radiation Engineers.

RFCA - Rocky Flats Cleanup Agreement

RFETS - Rocky Flats Environmental Technology Site
RLCR - Reconnaissance Level Charactenzation Report.
RMRS - Rocky Mountain Remediation Services
ROD - Record of Decision

RPOSO - Radiation Protection snf Occupational Safety Officer
RRA - Rubber Reclaimers Association.

RTT - Residue Treatment Technology.

RWP - Radiation Work Package.

S&M - Surveilance and Maintenance

SAAM - Selective Alpha Air Monitor System
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SARA - Superfund A;nendments and Reauthorization Act
SDWA - Safe Drinking Water Act

SEIS - Sitewide Environmental Impact Statement

SEM - Scanning Electron Microscopy

SNM - Special Nuclear Matenal

SRA - Support Regulatory Agencies.

TBC - To Be Considered

TEM - Transmission Electron Microscope.

TIRA - Temperature Indicating Recording Enuciating System
TRM - Training Reference Manual.

TRU - Transuranic Waste.

TSCA - Toxic Substances Control Act

U - Uranium

UG - Mlc}ograms

UPS - Uninterrputed Emergency Power Supply.

UST - Underground Storage Tank

WRT - Waste Residue Traveler.

WSRIC - Waste Stream and Residue ldentification and Charactenzation
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02/11/97 08 23 301 903 1725 FIELD SERVICE

MEMORANDUM February 11 1957
From EM-45, Jeff Cioceo
To RFFO, Melody Bell
K-H, John Whiting
Subject REVIEW OF ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE

DRAFT DECOMMISSIONING OPERATIONS PLAN (DOP) FOR THE
BUILDING 779 COMPLEX DATED TANUARY 6, 1997

A programmatic review was conducted on the subject document The review centered atound
conformance to the Rocky Flats Clearup Agreement (RFCA) and Environmental Management's
Decommissiommng Resou ce Manual and adherence to general decommussioning documentation
best practices

In general, comments are of a natuie, that requue 1esolution  The document ts not ot a quality 1o
be put forth for public comment  Of significance the document does not addiess the following
points (1) deactivation end-points-- how they relate to the decommissioning process, (2) a
hierarchy of decommssioning documents, (3) a summary of dlternatives and selection of the
preferred altemnative, or (4) imtial techmcal, cost, and schedule baselines Most of these elements
would normally be addressed within a Decommissioning Project Plan however 1t is not cvident
whether this type of plan will be prepared for decommissioning at Rocky Flats Environmental
Technology Site

General Comments

* Include a discussion on deactivation end-potints, and the transition process (EM-60 to EM-40
ncluding documentation needed for acceptance )

= Include a document lmerarchy (Decommisstoring Pragram Plan (DPP) DOP, Tnteg: ated
Work Control Packages (TWCP), Decommismoning Progect Plan, ete )

» TInclude cost, schedule, and work breakdown structure imformation

» TInclude summary of proposed alternatives and recommenddd selection (Satisly CERCLA
Engineering Evaluauon/Cost Assessment requirement )

» Prepare one page “Fact Sheet” that details contents of the Decomnussioning Operations Plan
(DOP) to accompany the DOP when the draft 1s submutted to Regulatots

*  Develop an informational traiming “Workshop to cducatc “stakeholders™ and Regulators to
the working of the decommussioning process at the Rochy Flats Environmental Technology
Site, perhaps as part of the public meeting process

* Run spell check, and format check

doo2
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Specific Comments,
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1 2/Table of Contents | Rewise table of contents to reflect actual contents of the
document

2 5/1 Mst Change “CERCLA nterim status removal process” to CERCLA
non-time crilical removal action.

3 5/1.1/1st What other decommissioning documents will be prepared (e g,
Decommussioning Project Plan, Work Authonzation Document,
Integrated Work Control Packages, etc )

4 5/12 1/2nd If this document provides only admimstrative structure, will a
Decommissomng Project Plan be wnitten to establish the imual
techmcal schedule, and cost baselines for the project?

5 6/121/3rd The Section § descuiprion 1s unclear as written

6 20/3 1 2/1st Add a statement indicating that all rooms in Bldg 779 aie
potentially radiologically contaminated and may have been used to
store or use RCRA hazardous materials

7 20/312 Reference Appendin 3 for Radiological Contanunation
information

8 21thru40/3121 Ensure thar each room dentified has a statement indicating its

thru3 1260 radiological or hazardous materials condition (Good example-
Pg 31/3 1 2 31) Adding the statement recommendcd by comment
#6 may eliminate this need )
.9 40/3 2 1/3rd “As discussed later  Indicate in what section of the document

10 43/323/2nd Remove Appendin 2 Reference the Decomnussioning
Handbooh

11 44/3 2 4/tast Reference 1s made to * attached schedule ™ s the schedule an
Appendix?

12 48/43.44 and 4 S Reference Appendix 3

13 53/6 2/last Consider using a Basis for Interim Operations (BIO) concept to
document safety authonzation basis duning deactivation and
decommussioning

14 64/8 2/ Change “PUD to PU&D

15 71/9.0 Include a general statement that Rocky Flats was placed on the
NPL 1n {989
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of the building is required »

17 90/10 4 Reference the Decommissioning Resource Manual and all other
references used 1n the document Change the location of
“References” to the last section or an Appendix

18 128/1 0/1st Remove the sentences dealing with the Large Scale
Demonstration Project due to the recent RFETS decision on its
cancellation, unless that has changed

19 151/Work Describe/explain “Standard Work Practice™, perhaps in the

Description/Remarks | glossary

Locs
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© 01/21/87 14 34 FAX 3037595355 CDPHE HAZMAT @002

COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT
Hazardous Materials and Waste Management Division

INTEROEFFICE COMMUNICATION

TO Facihty Disposition Workang Group, ¢/o John Whiting, Kaiser-Hall
FROM Chns Gilbreath
DATE Jaauary 21, 1997

SUBIECT Building 779 Decommussioning Operations Plan (DOP) Comments

General Comments/Questions,

The DOP references existing programs and plans at the Ste for most activities to be performed under
decommussionmg Do these programs and plans adequately address decommissiomng activities  For
mstance, virtually all waste management decisions duning decommissioning are made by the Waste
Management Program usimg the existing Waste Management Plan. I am not convinced that the Program
has developed a detailed plan for properly packaging, staging, storing, and disposing of generated wastes
from B779 Has a plan(s) been developed to answer the following questions where 1s the waste going to
packaged, where will 1t be staged and stored, how long will the waste remamn on-site, how much can be
generated before storage space 15 no longer available, what disposal site wall be used, what are the backup
disposal sites? I would like a copy of this plan(s) pnor to 1ssuing the DOP for public comment/review

What 1s the end pomt for deactivation? Are all excess chemicals to be removed prior to decommussioning
activities? Is the 779 Decomnussioning project one of the 29 Kaiser-Hill projects? If not, how does the
project and project managers mterface and coordmate with the larger project(s)?

211 Project Manager- A decommussiomng trainng requurements matax and industrial and safety plans

and controls shouid already be in place Therefore, the PM should maimntain not establish thesc plans In
addition, the matrix and safety plans should be available for review upon request

The project manager should also mamntain interface with the entire Waste Management program mcluding
hazardous, sohd, and other wastes, not just radioactive

219 Regulatory Comphance Enginecr Docs this person act as the regulatory liaison as well?

30 Arca Descriptions and Planned Activitics  Several rooms/gloveboxes/areas 1dentify actual or
potential contamnation, what type of contamnation 1s present? Radioactive only? It would appear from
the descriptions that there may also be chemucal contammnation 1n several rooms/gloveboxes/areas as well
3124 B779, Room 126 Provide a copy of the RCRA closure certification for T-5

31222 B779, Room 142 Provide a copy of the RCRA closure certification for room 142

323 Descrniption of Decommssiomng Operations Is asbestos present m B779? Is this based on
surveys and/or process knowledge?

Piping systems and equipment will be dramed, 1solated and locked out/tagged out prior to any work on the
system/equipment. Is this a deacttvation activity or a decommussiomng activity?

Gloveboxes, B-boxes and hoods - do you intend to perform a hazardous constituent anatysis?
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1de. 779 BOP ents (Cont’

40 Facility Charactenzation How will deactivation and decommussionng characterization be
coordinated? Who 1s responsible?

42 Reconnaissance Level Charactenization Survey Is 1t true that no heavy metals are present (1.,
cadmuum, chrommum)? What was this determunation based on?

46 Lead Characterization Identify wntten procedures by title and date for lead charactenzation.

47 Documentation Hazardous matenal contammant characterization - per what procedure?
Available upon request?

52 Equipment Unconditional Rad. Release Criteria. The DOP states that decommussioning activities
will comply with DOE Order 5400 5 or 10 CFR Part 834 when approved, what 1s the cntenia? Ata
muumum, the DOP should give a surnmary

53 Beryllum Release Criterna What RFETS policies and procedures? What does the 25 ug action
level mean? For all equpment? How 1s it measured?

714 Techmcal Resources and Approach. Building specific safety plan - available? Why not included
m the DOP?

715 Job Safety Analysis - completed, available?

88 ‘Waste Charactenization What established procedures? I would like to see a copy of the revised

WSRIC for B779 Where will the waste generated from decommissioning activities be stored? For how
long? How much waste can be generated until no storage space 1s available? What are the assumptions?
Agamn, are all excess chemicals going to be removed dunng deactivation?

89 Interim Storage, Transporting, and Final Disposition. Site Waste Management Program - what 1s
the plan? Who 1s m charge of the program? Are the waste management plan(s) complete and available?
How have they been modified for D&D activities? What 1s the final disposttion of the waste to be

generated? Backup plans for disposal?

Table 9 1 ARARSs - Subtitle C Hazardous Waste Management Closure and Post-Closure

Thus section should state that closure of RCRA umts will occur 1n accordance with their approved closure
plan. The proposed closure plan n the RFETS permut reapphcation proposes that specific information
regarding individual permitted umt closures will be contained in a Closure Decision Document to be
submutted as part of a decision document (in this case a DOP) This Closure Decision Document wall
provide, at a mummum, information on and rationale for the method of closure, the type of closure, the type
of contanunation, the decontanmnation method(s) and media to be used, the schedule for accomplishing
closure, and other mformation associated with permiutted unit closure activities As wntten, the B779 DOP
does not contam this type of mformation.

92 RFCA The LRA for B779 1s CDPHE
94 Environmental Issues Waste management plan and B779 WSRIC book available for review?

Appendix 3 Charactenization Survey and Work Summary Matrix. Add a column for
Chemucal/Hazardous Constituent contammation.
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Decembet 22, |
The Decomnusstoning Opetations Plan should define what wotk needs to be done and the plan foi
accomplishing it In my view, the reconnaissance characterization 1s needed up tront to establish
the contamination you ate going after and the industiial hazards present Then a Work Progiam
should be laid out to accomplish the work The Health and Safety Plan spectfic to that work
would be tatlored and the appropriate Authorization Basis defined The Waste Management Plan
would flow from the deternunation of the contamination present An Environmental Compliance
approach would also be spectfic to the problems of the spectfic building

I really wanted to like this document, but it does not provide any spectfics How can the cost and

schedule be developed without some specifics How can you determine what the authorization
basis should be

The 1dea in RFCA 1s to present to the public, and the regulators, your plan to take a significant
plutonum (or otherwise contaminated) facility down Both groups want to understand what
you plan to do and accept 1t 1s a well thought out project Wil this document do that?

The approach and words are more like what I would expect in the Decommussioning Program
Plan When will the specifics be developed and how will you convey them to the public and
regulators?

All the planning discussions aie futuie tense There s no plan fot decomnussioning 77
presented It s all conceptual It looks like Rocky Flats wi' continue 1ts past piactrc
forward seeking execution, toom by room using a level of ertort approach

9
e of

The Building Processes discussion on page 5 and pages following should lughlite the equipment,
materials and reagents used leading to identification of contaminants and hazards remaining
Some consideration should be given to the waste generation, both type and amount The
estimated waste numbers that are contained in Appendix 4 probably have little meaning since I
don't see any technical basis for the estimates

Section 3, entitled DESCRIPTION OF PLANNED ACTIVITIES, does not present auy planned
activities It 1s a series of brief descriptions of each room at a cursory level There is no attempt
to tie the observations to work required to decontanunate It appears to be notes from a
walkdown of the status quo How 1s your budget and schedule developed? Is there another data
base I do not see?




Sceuon 3 3, 1s coutectly etnitded ENGINEERING APPROACH It talks at the concepuual level
i

and cnunciates the expected plan ot attack, wlucl is the annea goes first becausc of 1t 1s
coutetminous, followed Ly the rooms that are hooked to the Building 729 plenuin and the tooms
hooked to the 782 plenum The first room to be attacked 1s 150 Work packages will be

developed before decomuissioning activities are initiated  But not in time to define the work to

be done in the planming and budgeting process ~ AlSo, dov e o - ogree wy ST L

—~— i / {o ot P P TP SNV A7 S N %
TP o N

[t 1s stated that an auditable safety analysis will be performed Is 1t available now?

On page 2 of Appendix + it is stated that "Building 779 admunistrative controls are described in

this Building 779 Decomnussioning Operations Plan " What are these conttols? - Pl & ‘
__‘t4 . , ',\.‘f/ - . - , N - ca Our #,/ﬂ& é(,‘ (7/-C‘JQJ c.,p‘y(‘)c e’ ) ,[x u\+/
If thé Decommussioning Program Plan 1s not 1n place, can work be conducted without a NEPA - >

Values section n this DOP?

On page 71, 1t 1s stated that a building specific safety ptan will supplement the site Health and
Safety Practices Manual to focus on specific safety concerns in Building 779 Is that building
specific health and safety plan ready”

Are there any listed hazardous wastes generated as a result of Rocky Flats activities?

On page 92, in the first full paragraph, 1t 1s stated that RCRA permutted units will be closed by the
Deactivation group or "with separate regulatory documentation"? First "separate" was
musspelled, but more importantly, what "separate regulatory documentation" will be used

On page 92, n Section 9 6, 1t 1s stated that Building 779 has been requested to be removed from
the National Historical Register, and that an appropriate removal process is ongoing What
activity does thus refer to, 1s it funded, and what s the schedule for its implementation and
completion?

A discusston of the planned activities for HUD McKimney Requirements 1s not presented in
Section 9 6

This document does not address GSA requirements for demolition of a Federal Buillding — -
L’\u;e Leen Jﬂ'\r—( dreder e dn o Dop IP(“)K oy e o T

Have you reviewed the ARARs approach with your legal people? What do they think?

How will decision documents and pertinent evaluations reach the Admimstrative Record? What
process assures documents will go to the Reading Rooms

In Section 12 0, four short lines provide assurance that a project management structure will be
used to manage the Building 779 Cluster Decomnussioning Project Project Management
tequires a dedication to a 11gorous disciplined system You will have to establish that system if
you want to manage your projects well [ see little evidence in this document that the systematic
approach to defining, planning and managing a project 1s i place




[ really don't know what to say about Appendia 3 Please tell me what use 1t is to you It appears

to be a mostly repetitious litany of neaily meaningless words I do not see any evidence that

anything was measured Is the table based on walkdowns, interviews with employees, broad

brush sampling, etc? — L [ike Ale Heeble budt aqie ot glens pued S
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Pg § comment
5 11 Good discussion
5 121 How about a little paragiaph which states the all encompassing pui pose of

779, "The function of Building 779 was testing and evaluation of the
effects of harsh conditions on weapons components " or whatever 1t
was

This 1s a good overview summary of how 779 was built I suggest you tie
it more tightly to Figuie 1 1

The first paragraph discusses 779-A, 779-B, 779-C Figure 1 1 s not
introduced until later I would pull Figure 1 1 up making 1t page 6, and
use the cross hatching like Figure 1 2 1 (shown as page 109 in Appendix)
Then you need to mark 779-A, 779-B, 779-C on that figure

5 Then the first paragraph of 1 2 1 could refer to Figure 1 1 and say that
779-A 1s the first portion buult in 1965

5 Then the second paragraph of 1 2 1 needs a sentence that says "The
portion of the Building constructed in 1968 s denoted in Figure 1 1 *

6 And the third paragrapli of 1 2 1 says "This portion of the building 1s
denoted as C i Figure 1 1)

6 1211 Please delete the parenthetical See Figure 1 1

This discussion could benefit from a little tightening up

For nstance I would make the first paragraph more concise
7 The second paragraph can also be shortened Then pull up what s on pg g
8 Currently pg 8 is Figure | 1 which I suggest should be page 6 Please

finish the night hand side of the drawing and number 785, 786, 787 which
are listed and not shown




0

10

10

1221

10 and following

15

16

16

16

17

18

12234

122

211

212

Metal is nusspelied 1n the Buiiding 780-A iten

The title of this headet is nusplaced 1t shows on page 1o, but mote
properly belongs here

How about a summary paragraph that says why this section s here and
how the information presented will be used

I suggest eliminating "currently" in the second line of paragraph 1 I don't
think research and development operations are going on now

Can you supply room numbers or some way to tie this discussion to
locatton within the building

There 1s a little spacing work needed on Co-60 and Tritium

Last paragraph, Wording 1s awkward How about "Chenucals used in
Process Chemistry Technology included elemental todine, ", and" They
were not used n other parts on Building 779"

Shouldn't the paragraph numbers changee g 122 1 | lon Exchange and
1221 2Precipitation etc etc [ am unable to follow the numbering
scheme

three little nits--- join the first and second parts of the first paragraph

sitver was deposited rather "i1s" in middle of second
paragraph

QSHA needs an "H" in sixth paragraph

The lengthy discussion of piocesses needs to yield identification of hazaids
remaining, residual contamination, and forecast of types of wastes

Header nusplaced should be on page 9

I guess I don't like a header to send the reader to an Appendix  and 1t
should be Appendix 1 not A

Shouldn't Pioject Manager be 1esponsible for environmental coinpliance
and management of wastes other than rad waste There aie probably some

other things to add

sixth bullet should be reworded to say "Support Regulatorv Comphance




19

19

20

52

59

86

87

109

110

111

112

114

116

53

92

93

Appendix 1

122

1235

12315

Officer 1n assuting waste packaging requirements aire met "

Shouldn't Decommussiouing Construction Management Superintendent be
responsible for meeting building closure standards and waste certification
requirements

Add "Lead" to Project Cost and Schedule headet
Confused by sixth bullet Isn't SNM supposed to be gone

Where does the Health and Safety Plan, the Waste Management Plan, and
Environmental Compliance fit into the "usual work process"

The beryllum action level is for square feet, not cubic feet

Using the term Tri-party agreement 1s unusual [ prefer calling it a
regulatory agreement between the State, EPA and DOE

The first paragraph is jumbled, and could use a rewrite  What does the

second sentence say? o

The second and third paragraphs contain typos and misstateA They should

be read to Jse what you really mean?
se¢

Figure 1 2-1 I would use the letters A,B,C rather than the numbers 1,23

Figurel 2-2 confuses me It does not match Figure 1 2-4 at all What 1s
going on here?

Sometimes the small structures are listed and sometimes they are not
Shouldn't you list them s this section after the paragiaph about 780

Do you intend for this page to contain a little over one line?
"Plan" 1s nusspelled in your figure title

There 1s an extra "-" in the first line of the first paragraph

Shouldn't you use the number 1 tather than a capital "I" in the second line
parenthetical

You really should use the number 1 rather than the capital "I" in the first
line of the second paragtaph




122 - Fig 1 2-6 should be page 120 Using your current numbers I think the
page numbers should go 119-122-120-125-121-126-127-123-129-130-
124-128- and pickup with 131
Where 1s Figure 1 2-11 ?

141 Appears to be a tepeat of pg 130
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Comments on Draft DP for B779 Complex dated 12/18/96

I won’t repeat the earlier detailed comments that I sent to you on 12/27/96 since you have —< N, |
separately concluded similar ones —

Page Section Comment
10 1.2 2.1 insert “critically” before safe-diameter in last line

15 12234  lastpara OSA should be OSHA

16 123 this section does not describe equipment operations but does describe
utilities in Appendix 1, not Appendix A,
24 32 2nd bullet refers to section 7.0 instead of section 8 0 Waste Management,

It is not clear how the trade off between decontamnation cost and disposal
cost will be made. It is not claborated upon in Section 8.0.

(D1d not read pp 27-69)
) 7.1.4 Have we scen the Health and Safety Practices manual? I would like to see
the “building specific safety plan® which supplements the HSPM for all safety
concerns in the building.

:
71 712 What is HSP 2,117 Is it the HASP mentioned in 7.1.4 above?
72 7.2 last para - Do we have a copy of RMS - 004?
74 7.6.1 Do we have HSP - 3 037
77 8.7 Has the disposition of B779 been defined? Will interim storage of TRU
aod

LLW occur in B779 during the 10-year period for this vision? Is this

addressed in the RFCA or in ASAP 2?
79  Table8.1 Headings ar¢ misleading. Estimated Room Area is in ft3. Does this mean
the quantity of waste or equipment/material to be generated in the cited room?
Totals in & Jine do not total up,

83 Table82 Total number of glove boxes is 47 in B779 with lead epoxyed or bolted
on.

86 9F 4th bne - should this be “interaction” ar *inaction™?
89 93 1st sentence - Wouldn’t the upcomng revision to the LCAM Order 430.1
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be a TBC?_
76 8.2 Definition of LLW 18 incortect. Delete “or equal to* and insert
“transutame”® before radioactivity.

147 Appendix2 Section 1.0 1st e “excepted” should be “excerpted”.
It is not clear why it 13 necessary to retype and include so much of the

Decommissioning Handbook. As a result many typos are generated Why not
state the preferred approaches and the potential ones and refer to the

Handbook? Throughout the this document the word "contaminates’ 18 used

when “contaminants® is meant.

171 Appendix3  Suggest summarizing the salient rooms with therr Pu holdup.

by LBz



JAN B3 97 @5.34PM

P 4
i B779 DOP Comments (01/03/97)
Table of Contents Incorrect title for Appendix 3 and mussing Appendix 4
(cross-reference from B779 SAR/OSR to DOP)
Page 5: Should state up front the reason that Building 779 - not a

“mayor” facility as described in the MOU or RFCA -1s
having a DOP developed to decommission it.

Page 5, Section 1.1: Try not to mnvent new words like “projectized *

Page 8, Figure 1.1: Prowvide picture that shows all buildings 1n cluster and
check that Building 787 (should be B736 A & B?) is
properly identified

Chapter 1: Section numbering is confusing,

Page 16, Section 1.2 3; Where is Appendix A?

Page 16, Section 1.2 2: Move title to Section 1.2.2 on page 97.

Page 23, Section 3.1: Can't find any end-point criteria in Section 4 0 as specified

Page 23, Section 3.2 Environmental Engineering should be included in the
engineering walkdowns,

Page 25 Section 3 2.2, A layout of building with room numbers included would be
helpful in thus section,

Page 25, Section 3.2.1: Fifth bullet - All newly exposed surfaces should be
surveyed for loose surface contamination,

Pages 25-49, Section 3.2.2: Seems to be a lot of rooms missing (119, 120, 136, 221,

229, 230, 231, 232, 145, 146, 149, 151, 161, 162, 165, 167,
167A). Are all these captured under Section 3.2.2.567.

Pages 64 & 65: Move to Appendices section

Page 71, Section 7.1 4 What 1 the title of the “building specific safety plan?”
Page 109, Figure 1,2-2: Part of sketch is missing.

Page 119, after Section 1,2.8. Why no descriptions of Buildings 784, 785, 786, 787?
Appendix 2 Confusing Section numbering system. Most of this

information can probably be deleted and just referenced as
being available in the Decommussioning Handbook.

Appendix 3: Additional columns for whether sampling is required,
estimated quantitics of hazardous materials to be generated,
and waste stream/disposal method would be useful

All pages: Check grammar and spelling

T. Hunt
DNFSB
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Date 1/7/97 . . .

To Fred Gerdeman, Melody Bell é M g ~ z
From* Rick DiSalvo, OCC
Subject: Comments on 12/18/96 D DOP for 779

1 p 22 Orgamzation Charg - Shouldn’t QA Engineer have (at least) dotted line
responsibility to ESH&Q Manager? See 2.1 6 functional description

2 p 24,fifth bullet - POLICY/LOGIC ISSUE Must “RFCA end state” be met before
dismantlng the bulding? I thunk its advisable that dismanthing may be done in heu of
decontamiunation 1f more cost effective  What contamuuation levels and types of
contamunation controls will be acceptable for dismanthng contamunated portions of 7797
RFFO would like to see safe alternatives to “frec release” as option to allow dismantlng
structure For example, fixative coatings and contamument housings may be preferable to
labor mtensive, time consurming physical decontamination 1n some wnstances See p 59,
Sec 5 1 whach also 1s linuting us to meet final standards before demolition

3 Sec 5, Cleanup Standards - NOT ADEQUATE SEE DISCUSSION UNDER
ARARs BELOW DOP needs specificity One key reason for the DOP 1s not only to agree
on the cleanup numbers but also the way to measure whether we have met the numbers
We cannot just say “in accordance with”” some policy or guide, or employing procedures
“such as” those that mught be in use today, Compliance with a standard will be based on
lots of assumptions about exposure scenaros and final buldding disposition

What about hazardous substances other than those mentioned? I assume we want a risk
based cleanup standard? If so, what 15 1t and what techniques are we proposing for
analysis? For example, we may not be able to verify certan piping runs free of
contamunation and it may be expensive (or stcucturally madwsa%le) to rip the system out of
a concrete wall or floor. Can we agree on an analysis technique that venfies system
drained and calculated residuals do not pose nsk above agreed to level?

4 Sec 6, Authorization Basis - POLICY/LOGIC/LEGAL ISSUE SEE ARARS
DISCUSSION BELOW (Thus section 1s very poorly written, so I'm not really sure what
1s bewng proposed or whether 1t will be applied as apparently intended ) Nuclear
operational safety 1s not the purview of CDPHE or EPA (unless there exists a substantial
threat of release to the environment which must be alleged by EPA) DOE retamns authority
for SAR and AB admunustration, so long as these are required by AEA DOE will need to
maintain these requirements independent of RECA. requirements

Instead, just base this section on the engineering and procedural controls that are in place
and reed to be mantamed to minimuze risks to workers, the environment and the public
from racioacuve and other hazardous materials contaned in the tuilding In Appendix 4A
remove the Nuclear Safety Requirement heading and move Downgrading Criteria to
Nuclear Safety Control column  See attached markup. This way the DOP will mcorporate
what 15 necessary to do the work safely, and what 1s potentially enforceable under DOP
(whach upon approval 1s mncorporated 1nto RFCA) without confusing DOE's prerogatives
over specific nuclear safety requirements Change Appendix 4B per attached markup

Need to be more specific on downgradmg cnteria. For example, what does “Removal of
all loose surface contamunation” actually mean? IS 1t Jess than 20 DPM/100 sq cm. alpha?

Comments on Draft DOP R DsSalvo p 1
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Redraft this section to just address nuclear safety controls It can analogize to current AB

systems and how key elements of the system can be successfully employed 1n the DOP
criteria

Finally, perhaps this section can be mcorporated 1nto section 7.

5 Sec 7, Health and Safety - POLICY/LOGIC/LLEGAL ISSUE. SEE ARARS
DISCUSSION BELOW Meations OSHA 1n Scope section, but this s really part of
specific implementation policy Doesn’t Scope include environmental protection?

The listing of RFETS HS&P Manual should go in an Appendix for reference, otherwise
these are incorporated mto RFCA and are enforceable.

What about the H&S Plan already approved under IAG and now incorporated mto RFCA?
Why not use 1t?

6 Sec 8, Waste Management - LOGIC/LEGAL ISSUES Thus section should mention
that waste estimates, process knowledge and analysis and controls will be one of the
objectives of charactenzation surveys that are discussed 1n Sec. 4

Are there any RCRA interim status unsts that need to be closed? If so, identify them and
discuss closure requirements  Any 1dle equipment 1n the Idle Equipment Management Plan
that contawns hazardous waste? Need to recognuze these wastes

The DOP must address the Land Disposal Restuction status of the expected mixed wastes
and the treatment capacity and options for non-LDR comphant wastes Thus 1s a
requirement of the Site Treatment Plan Compliance Order

Wil there be any hazardous/mixed waste treatment? We may need to have m-container
treatment of decontamination solutions or chemscals and decontamunation of hazardous
debr1s as part of the decommussiomng plan, for example. These 1ssues must be addressed

Delete the last line of Section 8.9 regarding FY'98 funding,

7 Sec 9.1 - I'm not sure we need first paragraph It doesn’t add anything and way 1t’s
written needs too much wordsouthing In second paragraph, 40 CFR 300.815 should be
40 CFR 300 415

8 Sec 92 - First paragraph has too much fluff Just say that RECA regulates
decommussiomng (I like the 4th line, where 1t refers to “regulator inaction™ )

In second paragraph, first line should say DOP follows the IM/IRA approval process, smce
I thunk that’s what 1s being described

I suggest that the information in Sec 9 1 and 9 2 go 10to an introductory section before
what 15 now Section 1. There 1s no up front information for the reader/reviewer about why
the DOP exists in relation to the regulatory framework. The Draft DPP format 1s probably
better 1 this regard But, keep 1t short and to the point

9, Sec 93, ARARs - POLICY/LEGAL ISSUE ARARs only apply to remedial actions,
“with respect to any hazardous substance, pollutant or contaminant that will remain onsite”
CERCLA sec. 121 (d)(2)(A). The NCP, 40 CFR 300 415 (h)(1) requires ARARS to be
attained in (non-tume cntical) removal actions, so NCP extends the CERCLA sec 121 (d)
requirement beyond remedial actions The 1dea is that remedial actions should be consistent

Comments on Draft DOP R DsSalvo p 2

P, 02
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with the final remedy, and 1n many cases the removal can be the final remedy, thus the need
to attain ARARs

Decommussioning 1s being conducted as a CERCL.A removal, and not as the final remedy
The ARAR discussion must be tailored to our removal plans For decommussioning, our
plan 1s to ulumately remove the buildings and dispose of any contaminated components 1
an offsite disposal facility. However, we mght want to leave structures standing as free
released, or dispose of the contaminated rubble onsite The only ARARs that must be
addressed are the final cleapup standards for all hazardous substances, pollutants or
contaminants that will remain onstte.

We need to 1dentsfy, 1 e, propose, which standards are applicable and which are relevant
and appropriate If a standard 1s applicable, then you don’t need any duplicative relevant
and appropriate standards ‘The point s that if some requirement doesn’t cover the subject
directly, 1.e , nothing legally applicable, then should fall back to relevant and appropriate
standards to try to cover the situation In addition, because the relevant and appropriate
standards are applied by analogy, they are subject to negotiation and the lead agency 1s not
constrained by underlymng statutory or regulatory authonty

Therefore, the table must 1dentify what standards are legally applicable and what standards
are relevant and appropnate and must be limuted to those scenarios where contaminants will
remain onsite at the completion of the removal

As presently drafted, the table confuses the requirements that are applicable in the conduct
of the work, with the standards to be met when the removal 1s completed. All Jegally
required standards must be followed in the conduct of the work (except that admimstrative
environmental permuts are not required) Requirements of DOE orders (or agreed to
“necessary and sufficient” standards incorporated by contract), 10 CFR 835, RCRA, etc,
are already directly applicable ARARS should only address the cleanup standards, e g,
the 15 mrem/year rad standard and 1ts statutory/regulatory basis, PCBs, lead, asbestos, etc

Note that RFCA incorporates a number of (hopefully) more efficient methods to allow
operational requirerpents to be reviewed and agreed to, e g., identification and approval of

arr epusstons o RCRA. closure activities as part of the removal action  But these are not
ARARs

Need to proofread page 87, there arxe several incorrect words used in the 40 CFR 300 5
defintttons. In first paragraph, “NCP” 15 written twice. Fourth paragraph, which ends i
word “not” 1s confusing, “Are not” what? Probably just delete, since next paragraphs say
it over again

Delete last clause , paragraph at top of page 88 IAG 1s extinct.

10. Sec 9 4 and 9.5, Environmenta) Issues and Permut Impacts - LOGIC/LEGAL
ISSUE These are the appropnate sections to address the requirements that are not ARARs
but are to be coordinated under RFCA  Sec 9 5 says “an evaluation will be conducted”
The DOP must provide the results of the evaluation and provide all inforation that allows
regulator review and approval of our analysss of air, water, RCRA, etc., 1ssues that
governed by State or Federal law Although we don’t need permmts for onsite CERCLA.
actions, we must meet the mformational requirements of the applicable law. For example,
any infca:lrmation required in APENS, R closure plans, NPDES is needed now for
approv

Comments on Draft DOP R DiSalvo p 3
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Revise these sections to meet RFCA requirernents in this regard  See RFCA paragraph 66
and RFCA:Part 8 generally. Much of what ts listed 1n the ARAR table 1s actually based on
substantive law, e g, AEA, that must be followed during cleanup and are not ARARs.

11 Sec 10, Quality Assurance - POLICY/LEGAL ISSUE I'mnot a QA expert, but 1t
seems to me that thus section should present the specific QA Program Plan for the work Tt
should tier off of the approved ER QA plan incorporated into RFCA  If that plan needs to
be revised to accommodate elements that were not mcorporated because 1t was drafted and
approved before decommussioning was contemplated, then that’s what should be done
Just cting the RMRS QAPP 1s not sufficient, since to my knowledge 1ts never been
reviewed and approved by RFFO or the regulators

This section should 1dentify all QA elements and sub-elements that apply to the work and
how they will be umplemented. For example, a cntical element should be “Control of
Inspection and Testing Equipment” - e g , how will portable mstruments be calibrated,
field checked and controlled? What will be the testing and/or calibration frequency? What
documents wiil be mamtawed? Who will be authonzed to use thus equpment? Thus
element 1s cntical to ensure the data collected 1s legally sufficient and legally defensible to
certify the decommussioning standard has been met The QA plan should already have
these elements hsted. The QAPP merely needs to specify whuch of the elements age
applicable. The NRC regulatory guidance for decontamination and decommussioning 1s
mstructive 1n thus regard. Section 10 3 8 trtes to recognuze thus 1ssue, but falls far short

12 Glossary - If the DOP is going to have a glossary (and I’m not sure 1t needs one) at
least make the defipitions accurate and helpful For example, why define “dose” m rads,
when the unts of mport for the DOP are mrems per year? Based on a brief reading, nearly
every defimtion tnvolving hazardous waste, radioactive materials and radiation 1s not
techrucally accurate Also, the definutions are not the same as those i RFCA for
decommuissionwg, deactivation, etc  Please have someone familiar with the topics edit this

13 Acronyms - Are all of the listed acronyms really used 1 the DOP? I don’t think so,
e g PRP, SDWA Do a complete scrub of this hist

Comuments on Draft DOP R. DiSalvo p 4
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Building 779 DOP Appendix 4

bt

Appendix 4A - Bulding Characterization

N ——
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DOP Requirement

Category 2 faculity w\\
e

~— 5 Z
) »Eﬁégcs DOPand H&SPmcloding Bldg 779 | Pu nventory je than 900 or 450 (f
H&s D&D Auditable Safety Analysts concerns

Category 3 fachity 4~ | SAR tcable othy tion DOP and H&SP meluding Bldg. 779
&Rﬁwﬂﬁ\é‘.&m\ |

Ay D&D-Auditable-Safety Analysis concems
Radiological faclty < | REFSP| DOP and H&SP including !%J.B!/m
A D&D Andstable Safety Analysis concems
Industnal facility~y H&SP | H&SP
( , _
e \w&.lqmﬁﬁ
Caneihyies -
Appendix 4B - Building Controls
Nuclear Nddlear” Safety Reguiremdnt~ DOP Requirement

Safety -
Control

e

5. 2] Confiamment Syeiem RYE AT
i

The primary confinement function must be mawmtaiged when
radigactive matenal including surface contamunati

present. One stage of each installed Zone I exhaustsystem
HEPA filter shall be verified to operate at 99.9% efficiency

A4y  “S|Safety Monitoring, Detection, and Safety monitonmg, detection, and suppression systemsare | These systems and
m ‘MXAW\ r. Suppression Systems the caticality alarm system, fire detect:on and firs associated controls can be
7. Critcality Alarm System, suppression systems These systems shall be maintaibed shutdown and removed when
Fire Detection, operable m accordance wath the appropriate consensus an apalysis pecformed in
Fire Suppression staridards as described 1 the Decommissionmng Health and acoondance with the
Safety Plan applicable standard shows
the system 18 no longer
needed. Documentation
shait consist of a letter to
the Admmustrative Record
and the apphcable site safety
managers
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Nuclear cleat Safe  Requifement . DOP Requirement Downgrading Criteria

Safety loa{ Sutef Roguitimend. !

Contro) ,

_\f Z—|-Surveillance Requirements Surveillance requirements apply to testing, calibraton, Surveillance can be
74 Pnmary Confinemeunt System monitoning, and/or inspection to ensure that necessary quality | discontinoed whea the
| 742 Secondary Confinement System and operational status of systems and components are building has no loose

TA4/] Safety Monitoring, Detection, and maintained. Surveillance ensures that parametess and set radiological contamination

7 Suppression Systems points ate penodically verified to be within acceptable limits. | remaining in it and no

744 Cuticality Alarm System Surveillance's shall be documented, These surveillance’s are | inventordes of madiological

744, Fire Detection included in the Decomnmissioning Health and Safety Plan. moaterinls greater than the

Fire Suppression levels found in 40 CFR 302

Tabls 3024 plus Appendix
B. which is not
containerized in approved
DOT shipping containers.

76 - Z—} Admuwmstrative Controls Building 779 admuustrative controls are described m this These D&D admimstrative

761 Training Bumlding 779 Decommusstonmg Operations Program (DOP) | controls shall remain in

762 - Internal Review & Change Program and will comply with the Rocky Flais Euvironmental effect ondl this D&D

763 Procedures Technology Site (REETS) Decommissionng Program Plan | project is completed.

764 Facility Management (OPP) This 15 m agreement with the approved in the

765 7 6.5 RFECA.
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To

From.

MEMORANDUM

1/3/97
Mclody Bell
Duane Parsons W

Subject: Draft DOP Comments (Draft dated December 18, 1996)

It appears to me that a great deal of the DOP contents could be put into the DPP  For
example, the site history, orgamzational structure, facility charactenization protocols,
Quality Assurance, Appendix 2, etc could all be moved into the DPP  Only specifics to
Bldg 779 should go into the DOP References could me made to the DPP for the above
items, thus making the DOP much smaller and more manageable

There 1s no menton 1n the DOP about a HASP for D&D I've heard there wall be a site
HASP (currently exists), a D&D HASP, and a DOP HASP I have yet to see either the
D&D HASP or a DOP HASP Perhaps the a D&D HASP should be included in the DPP
and the specific DOP HASPs 1n the DOP Regardless of where the HASPs will reside, 1t
appears that RMRS 1s not aware of a D&D HASP (see section 7 1 4)

The DOP was obviously prepared by RMRS and they frequently reference their name
throughout the document. I would prefer that the DOP use Integrated Contract
Management, ICM, Kaiser Hill Team, or something more generic than one specific sub-
contractor.

Blank spots 1n Table 8 1 should be filled 1n with “N/A”, “0”, or some other appropriate
filler

Here 1s my biggest concern and comment FINAL SURVEY! There needs to be more
detail and direction! I cannot over-emphasis the importance of the final survey and 1ts
associated documentation When D&D 1s complete and the buildings are demolished, the
most critical piece of evidence that will prove the job was done correctly and that there 1s
no further nisk to the public and environment 1s the final survey. It s still so far off in the
future for most of us to seriously consider, but in the end, the final survey will become
more and more important. The public and other regulators will become very interested 1n
the final survey and the documented results This 1s why RMRS and Kaiser needs to
senously evaluate the final survey now

Based on all the RFETS D&D documents I’ve reviewed to date, there 1s very hittle wntten
about the final survey. Section 5 1 1n the DOP bniefly discusses final survey techmques
and methodologies. Section 5.1 also states that the final “survey techmques and
methodologies described in NUREG 5849, Draft NUREG 1505, and Draft NUREG 1506
will be used to develop and implement the Final Decommissioning Survey.” Having
experienced trying to use these regulations at Fort Saint Vrain, this 1s a bold statement 1
doubt that RMRS will want to follow every detail 1n these regulations because there are
better ways to conduct the final survey Dick Sexton (RMRS) will know what I'm talking
about here

TR e



-~

After reviewing the current KH Radiological Operation Instructions, I don’t believe that the
current infrastructure will support conducting an appropnate final survey I will not be
satsfied with RMRS’ final survey program until I see 1) a Final Survey Plan detailing
who, what, when, where and how final survey will be performed and documented, 2)
specific final survey procedures detailing the requirements from the Final Survey Plan 1n
more detail For example, at Fort Saint Vrain we had procedures for background
determination; survey package instruction preparation, performance of surveys of
structures, liquids, soil, etc , system piping surveys, gridding and marking measurement
locations, quality assurance surveys, 1solation and controls of final surveyed areas; final
survey data analysis, and final report generation And finally, 3) specific final survey
training should be developed for D&D workers, RCTs, Radiological Engineers, and
Management. Applicable items 1n the Final Survey Plan and procedures needs to be
covered for each group above. If you wish to get an 1dea about what I'm proposing, I can
provide you with the Fort Saint Vrain Final Survey Plan and procedures for your review

I have brought up these final survey concemns several times at various D&D meetings, yet,
I have seen little or no response from Kaiser Hill or RMRS 1 hate to keep bringing this
1ssue up and sounding like a broken record, but, I beheve DOE needs to take a strong
stance on this 1ssue  As we move further into D&D and closer to demolishing buildings,
you will see that final survey will become a big 1ssue Kaiser Hill and RMRS need to start
thinking about final survey now and develop their plans and procedures before they get too
far into D&D DOE should not let any final surveys begin until the above mentioned items
are 1n place
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